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BRIEFLY TOLD. 
eal 

‘“‘ ELECTRICITY ” AND THE AUER-WBLSBACH BURNER.—Our esteemed 
contemporary Electricity, who, by-the-way, is the same authority that, 
last October, in commenting on the Washington meeting of the Ameri- 
can Gas Light Association, emitted the opinion and belief that the 
‘future of the gas industry” was behind it, is at present very much per- 
turbed over the favor which is attending the Welsbach lamps. Of 
course our contemporary cannot see anything of merit in the Welsbach 
incandescent gas burner, and is very positive in asserting that it is in no 
sense a real competitor with the mceandescent electric lanyp ; never- 
theless a right goodly share of Electricity’s space for the past two issues 
has been given up to the Welsbach lamp, which rather goes to show 
that our cont»mporary believes the thing to be worth writing about. 
We do not propose to enter into any controversy with Electricity over 
the merits of Doctor Auer’s burner, the first mention of which in this 
country will be found in the issue of the JoURNAL, dated May 17, 1886 ; 
but we are more than pleased to say that the Auer burner of 1894 is as 
vastly superior to the burner of 1886 as the 16-candle power incandescent 
electric lamp of 1894 is inferior to its prototype of 1886. In other words, 
the Auer burner had advanced, while the Edison burner lamp has retro- 
graded. The electricians have seemingly learned what the generating 
of steam power for the actuation of dynamos means, and the gas men 
are more than awakening to the possibilities of their product, which 
stands as the representation of the development of energy only once re- 
moved. 





MEMORIAL ACTION OF THE GUILD OF GAS MANAGERS IN RESPECT TO 
THE LaTE Mr. S. G. Stiness.—At a meeting of the Guild of Gas Man- 
agers, held at Young’s Hotel, Boston, Mass., on the 8th of December, 
1894, the President announced the death of Mr. Samuel G. Stiness, 
whose decease occurred at Pawtucket, R. I., on the 5th ult. On motion 
of Mr. A. B. Slater, the President appointed Messrs. A. B. Slater, H. B. 
Leach and C. F. Spaulding a committee to prepare a suitable minute to 
the memory of the deceased, to be entered upon the records of the Guild. 
Subsequently the committee reported the following : 


‘* Samuel George Stiness, one of the original members of the Guild of 
Gas Managers, died on Monday, November 5th, 1894, in the 65th year 
of his age. 

‘‘ His first connection with the gas industry dates back to the summer 
of 1864, when he engaged himself to the Providence Gas Company, and 
was assigned to Col. Armington, who was then Superintendent of the 
Company works at the corner of Benefit and Pike streets. He con- 
tinued with the Compamy up to June, 1869, when he resigned to take 
the position of Superintendent of the Pawtucket (R. I.) Gas Company, 
which place was made vacant by the death of Mr. Henry Crowell. He 
continued in this position up to the time of his death. 

‘Mr. Stiness was one of the original members of the New England 
Association of Gas Engineers, which was organized in Boston on the 
24 day of February, 1871. He beeame a member of the American Gas 
Light Association in October, 1879, was elected a member of its Council 
for two years (1889), and at the last meeting of the Association, held in 





the city of Washington, D. C., in October last, he was elected Third 
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Vice-President. He was also a non-resident member of the Society of 
Gas Lighting, of New York. 

‘In all these Associations he was an active member, both in the 
preparation of papers and in the discussions which followed the reading 
of papers, as well as the other topics presented for consideration. His 
active temperament, his ready judgment and his comprehensive mind 
peculiarly fitted him to discharge the duties of the responsible position 
of Manager of the business of the Pawtucket Gas Company. 

‘The gas and electric works of the Company at Pawtucket stand to- 
day as a monument of his skill, wise foresight and sound judgment asa 
gas engineer. 

‘*TIn all our social gatherings he was a conspicuous example of the 
ready speaker, who could always command the applause of his hearers. 
We shall sadly miss his genial presence, and, still more, the benefit of 
his imparting to us the long experiences in the business to which he 
had devoted so long a portion of his life. 

‘‘Resolved, That a copy of these minutes be entered upon the records 
of the Guild, and that a copy be sent to his family. 


A. B. SLATER, 
H. B. Leaca, 
C. F. SPAULDING, 


Committee.” 





MINUTE PaSSED BY THE Society OF Gas LIGHTING TO THE MEMO- 
RY OF Mr. 8. G. STINESS.—At a meeting of the Society of Gas Light- 
ing, held at No. 39 East 31st street, New York, on the afternoon of 
Thursday, November 8th, 1894, the President pro tem. announced the 
death of Mr. Samuel G. Stiness, a non-resident member of the Society, 
who died in Pawtucket, R. I., on the 5th November, and appointed 
Messrs. A. B. Slater, H. B. Leach and Col. Fred. 8. Benson a commit- 
tee to prepare a suitable minute to be spread upon the record of the So- 
ciety. At the 20th annual meeting of the Society, held at No. 39 East 
31st street, New York, on Dec. 13, the committee submitted the follow- 
ing, which was approved and ordered:to:be spread upon the records : 


‘* Samuel G. Stiness, a non-resident member of this Society, died on 
Monday, November 5th, at Pawtucket, R. I., in the 65th year of his 
age. Mr. Stiness entered the gas industry, in the summer of 1864, as 
assistant to Col. Armington, who was then Superintendent of the works 
of the Providence Gas Company, at Providence, R. I. In June, 1869, 
he resigned his position with the Providence Gas Company to accept the 
position of Superintendent of the works of the Pawtucket (R. I.) Gas 
Company, in which office he continued to the time of his death. 

‘Mr. Stiness was one of the original members of the New England 
Association of Gas Engineers, which was organized in Boston on the 2d 
day of February, 1871. In October, 1879, he was elected a member of 
the American Gas Light Association. In 1889 he was made a member 
of the Council for two years, and at the last meeting of the Association, 
held in the city of Washington, D. C., he was elected one of the Vice- 
Presidents. 

‘“‘ Mr, Stiness was also one of the original members of the Guild of 
Gas Managers, of Boston. 

‘* His active temperament, coupled with his indomitable perseverance 
and a critical knowledge of the gas business. made him a prominent 
factor in any organization with which he connected hiniself. The gas 
and electric works of the Pawtucket Company attest his judgment and 
skill as a manager, and was appreciated by his Directors, who will 
miss his conservative yet energetic management. 

‘* Socially, deceased was entertaining, and our gatherings were always 
made more pleasant by his nee. 

‘* While we shall keenly feel his absence at our mectings, we shall al- 
ways hold in grateful remembrance the many genial qualities of his 
mind and heart, and know that the world was better for his having 
lived in it. 

“Resolved, That a copy of these minutes be spread upon our records, 
and that a copy thessel sent to his family. 


A. B. SLATER, ) . 
F. 8. Benson, } Committee.” 
H. B. Leaca, 





Notgs.—The Addyston Pipe and Steel Company, of Cincinnati, Ohio, 
has just issued a well prepared pamphlet on the ‘ Altitude and Dis- 
charge of Fire Streams,” the computations in which were made by that 
well known authority on such matters, Mr. John W. Hill, C. E., of 
Cincinnati, Ohio. The Sagreme are very distinct, and the letterpress 
is perfect. The pamphlet also contains a ready reference table relating 
to the weights, in pounds, of cast iron pipe for gas and water mains. 
——Mr. James H. Wordin has resigned the position of Manager to the 
Glens Falls (N. Y.) Gas Light Company, and Mr. Joseph E. Miron, of 
Troy, N. Y., has been inted his successor.——Mr. James H. Moran 
has been appointed Receiver of the Consolidated Gas Company, of Rye 
Port Chester and Mamaroneck, N. Y., at the instance of the Hollan 


re Company, which is foreclosing a mortgage of $250,000 on the 
works, 


Inclined Retorts at the Leigh (England) Gas Works. 
dnieiiiliilasiaadt 
[A paper read by Mr. Alfred T. Fletcher, at the Meeting of the Man 
chester District Institution. | 


During the last four or five years, few matters have occupied the at- 
tention of gas engineers to a greater extent than those connected wit): 
the retort house, and especially with the best means of reducing the cost 
of carbonization, the labor cost of which is the largest item in the manu- 
facture of coal gas. As a result of this attention, it cannot be wondered 
at that considerable advancement has been made, not only in the re 
duction of the cost for labor, but also in the production of larger quan 
tities of gas from the same amount and class of coal, without any loss of 
illuminating power, and to the greater comfort of everyone connected 
with a gas works. These improvements have not been effected without 
considerable thought and expenditure ; and this applies to all the sys- 
tems of mechanical stoking adopted in gas works. 

The demand for gas having rapidly increased in Leigh during the five 
years 1887-92, from 47 to 75 millions, repeated extensions had to be made 
to meet this large increase, and it became necessary for me to consider 
the means of best obtaining additional carbonizing plant, and especially 
to utilize to the fullest extent the existing floor space of the retort house. 
The paper which I have now the pleasure of submitting to you includes 
the whole of the extensions carried out by me on the inclined retort sys- 
tem, together with my experience in working the same. 

Our retort house, which is 150 feet long by 54 feet wide, in the begin- 
ning of 1892 contained two benches of retorts, one on each side of the 
chimney stack, which occupies the center of the house. One bench con- 
sisted of seven double settings of fives, or a total of 70 mouthpieces, each 
retort being 18 in. by 15 in. by 8 ft. 6 in. long, and heated by 14 fur- 
naces on the direct firing system. These retorts were capable of carbon- 
izing, by six hour charges, 28 tons in 24 hours. The other bench con- 
sisted of three double settings of fives, each 21 in. by 15 in. by 9 ft. 6 in. 
long, and four double settings of sevens, each 18 in. by 15 in. by 9 ft. 6 
in. long ; or in all a total of 86 mouthpieces. These were heated by 7 
generator furnaces of my own design, placed on one side of the settings 
only. This bench was capable of carbonizing 45 tons in 24 hours. 
The first named bench required the whole of the retorts renewing ; but 
as we were then working at nearly our full power, I decided that it 
would be better to demolish it, and erect in its stead either generator set- 
tings of larger capabilities or adopt some more modern method of car- 
bonization. 

I had previously given considerable attention to the early installations 
of inclined retorts ; and I was fully satisfied that—with a few alterations, 
to adapt them to the requirements of our works—we were likely to get 
good results. The plan I decided upon was to erect on the site of the 
old settings in one-half of the house a bench of 7 settings ; provision 
being made to allow sufficient floor space for the duplication of the same 
immediately opposite them. This was carried out in the summer and 
autumn of 1892. 

The retorts are Q-shaped, 21 in. by 15 in. by 12 ft. long, and are set at 
the respective angles of 31°, 315°, and 32°. They are fitted with self- 
sealing mouthpieces at both ends, the lower ones being 8 inches deep 
only, and the upper ones 17 inches, to allow for the sockets for the as- 
cension pipes, which are tapered, 7 in. to 6 in, diameter ; the bridge 
pipes also being 6 in. 

The heating arrangements for this bench are on the generator prin- 
ciple ; the furnaces being similar in design to those erected for the hori- 
zontals in the other section of the house, and which, together with thie 
settings and retorts (though six years old), have never yet required re- 
newal. The setting is simple and gives every satisfaction, and it over- 
comes the irregularity in the distribution of the heat I had observed 
during my inspections of the early installations at other works. There 
is no doubt that the successful working of inclined retorts depends upon 
this important point, it being necessary that the lower end should have 
the same degree of temperature as the upper one. The generators are 
fed on the drawing side by means of a movable charger, which allows 
the coke to be drawn directly from the retort into the furnace, without 
any extra labor in second handling, and also effects a saving in the con- 
sumption of fuel. The amount of coke used in these furnaces, averaged 
over the year’s working, is 14 lbs. per 100 lbs. of coal carbonized. !t 
varies according to the quality of the coal used, of which there are five 
different kinds. Underneath the drawing stage is the subway for afford- 
ing access to the ashpits and various regulators in connection with the 
furnace air supplies. The ashpits are constructed of blue bricks, set 12 
cement mortar, and steam and water are used under the fire bars. Clin- 
kering is almost unnecessary, and only takes place every three or four 





weeks. An inclined passageleads from the subway to the yard level, 
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for the conveyance of ashes, etc. The bench, which measures over all 
70 ft. long by 10 ft. 4 in. wide on the horizontal, is bound together by 
rolled steel buckstays, cross stays, tie rods, etc., which provide support 
for the drawing and charging stages, hydraulic and foul mains, measur- 
ing chambers, coal storage hoppers and elevator gearing. 

In the first design, with a view to saving the expense of raising the 
retort house roof—the height of the walls being 21 feet from the ground 
floor—it was decided to dispense with coal storage tanks and fix measur- 
ing chambers only, which were filled directly by means of a push plate 
conveyer, an opening and slide being allowed im the trough for each 
chamber. By this means the small hoppers were fed automatically. At 
the end of the bench a drop shoot and signal were arranged to indicate 
the completion of the filling. The coal handling and elevating system, 
which will be further explained, was equal to the requirements. 

These retorts having, during the winter months of 1892, given satis- 
faction, it was decided to go on with the duplication of the system as 
previously provided for. This extension was carried out in the follow- 
ing manner: The bench of inclines was covered, to protect it from the 
weather, and the whole of the slates over that half of the retort house 
were removed. The laths were taken off, and the principals were 
lowered to the ground intact. The side walls were then raised a height 
of 4 feet, and the piers continued to 10 feet, so as to form a solid rest for 
the longitudinal latticed girders to carry the principals. These, after 
being scraped and painted, were placed in position, the gable wall was 
carried up, and the laths and slates replaced. This allowed very effi- 
cient means of ventilation, head room, access and light to all the plant. 
The cost of this portion of the extension was $1,662.50, the part of the 
roof raised measuring 80 ft. long by 54 ft. span. The necessary exca- 
vation was then made for the bench, which was erected and completed 
similar in design to the previous one. 

After the winter’s working with the measuring chambers only, I de- 
cided to erect storage tanks for coal sufficiently large to hold 24 hours’ 
supply, and thus do away with any necessity for running the coal hand- 
ling plant during the night time. This was done not only to the new 
bench, but also to the older one, in which case the convéyer had to be 
removed from the tops of the measuring chambers, and placed on the 
large coal hoppers. The coal elevator was lengthened, and a shoot ar- 
ranged for conducting the coal to either bench by means of a transverse 
conveyer. Improvements were also made in the coal store, which lies 
parallel to, and adjoining, the retort house ; and a 10-horse power 
(nominal) steam engine was fixed. By means of a series of clutches 
overhead, each portion of the conveying plant can be worked in- 
dependently. 

I might mention here that I have lined the whole of the slides on the 
elevator and conveyer troughs upon which the skids of the buckets and 
scrapers run, with hard wood, about $ inch in thickness. The result of 
this has been to reduce the wear and tear considerably, and also 
(amongst other benefits) the noise of the scraping motion to a minimum 
—to the better comfort of the workmen. 

Immediately outside the retort house was fixed a coke handling plant, 
to receive the quenched coke as it is brought from the retorts, and ele- 
vate it to a height of 28 feet, where it is deposited on a movable screen, 
from which it falls into a conveyer running the whole length of a coke 
storage hopper, which it automatically fills. This hopper will hold 40 
tons of coke—about equal to our present maximum daily make ; and it 
is used for the more rapid filling of carts, etc.—the yard being also kept 
much cleaner at less expense. When the hopper is full (which hitherto 
has occurred very seldom) means are provided for carrying the coke on 
to the coke ground adjoining. 

The total cost of our entire inclined retort installation—including ex- 
cavations, coal handling plant, coal hoppers, all ironwork, floors, sub- 
way, and benches complete—was $30,280, which is under $415 per ton 
of coal carbonized per day. It is only fair in giving the cost of this 
work that due allowance should be made for a retort house which would 
have had to be erected to provide the same carbonizing power; and par- 
liamentary powers would have had to be obtained for the purchase of 
additional land. 

This works affords good opportunity for the comparison of the utiliz- 
ation of the area necessary for the two systems ; the entire retort house 
being divided into two sections, the chimney stack being in the center, 
inclined retorts carbonizing 734 tons and horizontals 45 tons per day. 

Having now explained to you the construction of the system, I will 
endeavor to interest you with the various points which have particular- 
ly come under my notice during the working ; and I propose to com- 
mence at the elevation of the coal from the coal store. The coal and 
cannel are delivered in the store by carts, which deposit their contents 
around and upon the coal breaker, which is fixed beneath the floor line 


of the store. The coal is broken to the proper size and elevated a height 
of 36 feet to the conveyers running over the large coal tanks. This is. 
only done during the ordinary working hours of the daytime, and 
whilst the carting is taking place ; and the cost of this handling—in- 
cluding oil, ete., and labor attending to engine and all machinery con- 
nected with the plant—works out to 2 cents per ton carbonized. 

With regard to the various classes of coal employed, I may say we 
are using best Wigan cannel from the Abram district, and unscreened 
Arley coal, Arley cobbles, and Arley nuts of various sizes ; and last 
year, during the coal strike, we used on inclines, Durham, Derbyshire 
and Scotch coal. 

It is unnecessary for me to enter into any details with reference to the 
charging methods of this system, as they have been fully explained pre- 
viously to the gas profession. I would like, however, to mention that 
we have perfect means of regulating the weight and delivery of the 
charge into the retort—the usual charge being 33 cwt. The comparison 
which I have been able to make between the charges in horizontal and 
inclined retorts, is that in the latter the fuel, on account of the velocity 
of flow down the shoot, lies closer together, and therefore in my opinion 
a larger charge of coal is carbonized in then. At the same time the 
heats require to be good and regular, so as to penetrate the charges. 

There is no difficulty in removing the carbon deposited, providing it 
is done at regular intervals. The process which I have found to answer 
very well is to insert weekly a scraper of similar section to the retort ; 
and, if this is carried out, the retorts will run through a winter’s work 
without further attention in this respect. The result also follows that 
the wear and tear of the retort is lessened considerably, and we have 
retorts at present working after 410 days’ use which are still in good 
condition. 

The gas is taken off from the upper ends of the retorts by means of 
7-inch diameter ascension pipes. In the first installation I used up the 


-ascension pipes of the old horizontal bench taken down, which were 5 


inches in diameter, and was troubled in working with constant stop- 
pages. Since increasing the size to 7 inches, this drawback has entirely 
‘disappeared ; and the reason appears to me to be that the difficulty 
caused in the first place was owing to the fact that the gas coming from 
so large a charge could not get away quickly enough. 

The tar produced on these settings (averaged over two years working) 
is 1.27 cwt. per ton of coal and cannel carbonized ; the quantity from 
the horizontals in the same house, from similar coal, being 1.22 ewt. per 
ton. No trouble is found with tar in the lower mouthpieces, owing, I 
imagine, to their being so short—namely, 8 inches deep—and to the as- 
cension pipes being placed at the other end. 

The much discussed question of illuminating power can, in my opin- 
ion, be explained in a few words. Having done the whole of the car- 
bonizing we require by this system alone, I have had the opportunity of 
thoroughly comparing the quality and quantity of the gas produced on 
both horizontals and inclines ; and the results of careful tests, made 
over limited and extended periods, and consequently with both selected 
and ordinary working quantities of coal, convince me that there is no 
appreciable difference—the majority of my observations being slightly 
in favor of inclines. 

The retorts are drawn in such a manner as to prevent any interfer- 
ence in the work of the two gangs of men employed. The drawing 
stage is not as wide between the two benches as I should have liked. 
The total width of the retort house is only 54 feet, and this is taken up 
by two charging stages (one on each side of the house), each 8 feet 8 
inches, two benches each 10 feet 4 inches, and one drawing stage 16 feet 
—this being the most efficient way of dealing with the limited area. 
The men are divided into two gangs, each gang of three men, 8-hour 
shifts ; making a total of nine men on each bench per 24 hours. The 
work done by these men consists of drawing and charging, wheeling 
out coke to the yard, and attending to the fires (except clinkering, which 
is almost abolished here, and is done by the yard men at a cost of 4 cent 
per ton). They are paid $1.25 each, or $11.25 the lot, per day for car- 
bonizing 36 tons 15 cwt., which equals 30.5 cents per ton. The total 
cost of carbonizing and handling the coal and coke is 33 cents per ton, 
as against 65 cents on,our horizontals. In drawing the retorts, one 
gang commences on the even hours, and the other on the odd hours ; 
and one tier of retorts on the whole of the seven beds is taken each time 
—an operation lasting usually 40 minutes. 

Before conéluding, I wish to express my opinion with reference to the 
starting of carbonizing plants, and say that certainly there are several 
points which require careful attention before smooth working can be 
obtained. My experience is that if anything occurs to horizontal re- 
torts, the men having been accustomed to them so long make nothing 





of the difficulties; but when commencing a new system such as in- 













































































































































868 American Gas 








Light Fournal. Dec 17, 1894 








clines, every little drawback is magnified. It is, therefore, a source of 
wonder and gratificafion for me to be able to say that even afterso short 
a period has elapsed since its introduction, the work is now carried on 
at Leigh without the slightest trouble or hitch of any kind. 








The Heating of Greenhouses and Conservatories by 
Coal Gas. 
ee ee 
[A paper read by Mr. William R. Chester, at the Meeting of the Man- 
chester District Institution. ] 


Probably many of the members of this Institution will, at one time 
or another, have had their attention turned to the possibility of heating 
small or moderate sized greenhouses with coal gas, and some of them 
will probably have carried out schemes for accomplishing this purpose. 
The great difficulty, however, in the way of a more extended applica- 
tion of the system is the cost of gas as fuel, which if burned continu- 
ously at even a small rate per hour throughout the day and night soon 
runs up the cost to considerable figures. In spite of this drawback, 
however, I am inclined to think that, when all things are properly 
taken into consideration, it will bear a favorable comparison with any 
other system of heating ; and if an automatic arrangement be applied 
to the gas supply, to increase or diminish the consumption in exact 
accordance with atmospheric variations of temperature, it will be found 
that gas is both cheaper and better adapted than any other form of fuel 
for greenhouse purposes—at any rate, in all those cases where a mod- 
erate temperature only of, say, 50° to 60° is required. 

If we take a moderate sized conservatory of the lean-to type, 20 feet 
long, 12 feet wide and 10 feet high at the top, sloping to 6 feet at the 
eaves, we shall have a superiicial area of glass amounting to about 440 
square feet. Each square foot of glass surface is capable of cooling 1} 
cubic feet per minute of heated air in the interior of the conservatory 
to the temperature of the atmosphere outside ; so that with a glass sur- 
face of 440 feet superficial, 550 cubic feet of air will be lowered to atmo- 
spheric temperature per minute. In order to maintain a constant tem- 
perature in the conservatory it will, therefore, be necessary to provide 
so much heat per minute as will raise the temperature of 550 cubic feet 
of air the number of degrees which is the difference between the inter- 
ior and the exterior temperatures of the air—say about:30° F. The 
normal interior-winter temperature required is about 50° F.; the exter- 
ior temperature seldom going lower than 20° F., or 12° of frost. Of 
course, the atmospheric temperature often gets lower than 12° of frost ; 
but not in sheltered places, such as those in which conservatories are 
usually built. 

Now 550 cubic feet of air represents about 45 lbs. in weight; and the 
specific heat of air being .2375 as compared with water, we shall require 
to develop as much heat as will raise the temperature of 10.6 lbs. of 
water 30° F. per minute, which is 318 B. T. U., or 19,080 units of heat 
per hour. 

In a specially constructed boiler made to utilize, say, 80 per cent. of 
the total heat developed from the combustion of coal gas, we should be 
able to do this work with a consumption of 30 cubic feet of gas per 
hour, or 720 feet per day, which would cost, at 62.5 cents per 1,000 cu- 
bic feet, say, 44 cents. This consumption is based on the rather ex- 
treme supposition that the low temperature of 12° of frost would con- 
tinue throughout the 24 hours; but as this is a rare occurrence, we 
may take it that the comparison is as unfavorable to gas as it is possible 
to make it. If during the daylight the atmospheric temperature should 
rise, the automatic regulator would come into operation and at once 
reduce the consumption of gas, and proportionately diminish the cost. 
It would not, therefore, be unfair to take the cost of gas at 37.5 cents 
per day, as an average. On the other hand, if a conservatory of sim- 
ilar size were heated by coal or coke burnt in an ordinary saddle boiler, 
such as is customarily used for the purpose, it would require from 14 to 
2 ewt. per 24 hours, which, at, say, 16 cents per ewt. delivered, would 
cost from 25 cents to 33 cents per day. Add to this the wages of an at- 
tendant to fire up and clear away the ashes, say 2 hours per day, at 10 
cents per hour, the cost would be 45 cents to 54 cents per day. If the 
greenhouse be heated by hot air flues instead of by water pipes, the 
consumption of coal or coke would be still greater. 

Extremes of temperature are always detrimental; and where solid 
fuel is used it is next to impossible to maintain that regularity in small 
greenhouses which is so essential. On this point alone the use of gas 
for heating purposes possesses an immense advantage. With solid fuel 
firing, the furnace is filled up at periods of the day or night ; and as it 
burns through there is an excess of heat developed, which raises the 

temperature of the house too high, Then as the fire burns down it is 





allowed to fall too low ; and unfortunately sometimes, at critical )eri- 
ods, the fire has a way of burning out from want of attention, and tlius 
producing perfectly disastrous results. With the gaseous fired boiler 
specially constructed for the purpose, this variation can never occur, 
and it may be depended on to maintain the temperature required with 
perfect regularity. 

This specially constructed boiler, capable of maintaining the above 
high ideals, has yet to be made; for though I have experimented with 
many types, as at present manufactured, there are none which yet come 
up to to the mark, and some of them fall very far short of it. The 
boiler must be constructed with a studded bottom, and interior tubes 
with gills or studs on the inside for rapidly absorbing the heat and 
transmitting it to the water. It must be of such length as to absor) «| 
the heat developed by the combustion of the gas except just the amount 
necessary to insure a continuous upward current; and it must be boxed 
in round the burner so as to admit no more air than is just sufficient 
for the complete combustion of the gas. At the top it must be provided 
with a cover and flue pipe for carrying away the products of combus- 
tion. The flow and return openings must be not less than the water 
pipes to be heated—say 3 inches in interior diameter; and the burner 
must be constructed to consume the maximumand minimum quantities 
of gas with perfect combustion. It must not fire back under any con- 
ditions, and when not required it must automatically shut off all the 
gas except the supply to a small pilot jet, which will at once re-ignite 
the gas at the burner when further heat is required. The consumption 
of gas must be controlled by the temperature of the conservatory, and 
automatically increased or diminished within fixed limits, which may 
easily be determined. When we have such a boiler—and there are no 
inherent difficulties in its construction—we shall, I am confident, have 
a wide field for the further development of coal gas for conservatory 
heating ; and my principal object in writing this paper is to direct the 
attention of makers into this particular groove. It will be a profitable 
one both for them and for the gas producer. 

Having outlined the possibilities which are to be attained in this di- 
rection, I will now give briefly the results obtained from an arrange- 
ment I have recently fitted up at Bestwood Lodge for the Duke of St. 
Albans. The conservatory is 41 feet 6 inches long, 26 feet wide, and 24 
feet high from floor to apex of roof. The glass surface is 1,965 square 
feet, and the cubical capacity is 19,162 cubic feet. The heating pipes 
are 3 inches in diameter, having a surface area of 431 square feet. The 
pipes were already in. The boiler is constructed of sheet copper, 15 
inches in diameter and 2 feet high, with 1 inch vertical copper tubes, 
capped at the top and fitted with a flue pipe for carrying off the pro- 
ducts of combustion. The burner (atmospheric) is boxed in at the bot- 
tom, and perforations are made for the admission of the necessary 
quantity of air to insure complete combustion. The burner is of the 
ring type, with separate taps. The boiler is placed in a second conserv- 
atory, which it heats by radiation ; and the flow and return pipes have 
to pass outside a distance of 25 feet before they enter the large building. 
So that the conditions are entirely against obtaining favorable results. 
With a consumption of 60 cubic feet of gas per hour, the temperature 
of the large building was maintained at 66° with an outside tempera- 
ture of 46°. The temperature of the flow and return pipes (which, by 
the way, are reduced to 1 inch diameter at the boiler) are as follows: 
Flow, 132° F.; return, 87° F. The effluent gases leaving the boiler 
were 380° F.; and their analyses (average of series of tests) were as fol- 
lows : 





Carbomic acid ....cssscccesccceces 6.0 per cent. 

OXYGEN 2... ccs cccccecccesececees | Reg 

Nitrogen...... ERWR Hho Re cancaneee me. ." 
100.0 


From these results the following defects are apparent : 

(1) The heating surface is deficient—the effluent gases being allowed 
to escape at too high a temperature. 

(2) Too large a proportion of air is permitted to enter with the gas. 

(3) The flow and return pipes at the boiler are much too small. 

(4) The radiating pipes are much too large for the boiler—i. e., 2 
much larger boiler is necessary for effective work. 

I ought to mention that the whole application has been carried out 
as an experiment, with a view of determining the more correct propor" 
tions to adopt in the permanent installation, and to find out, on a prac- 
tical. working scale, how far it is possible to utilize coal gas for such a 
purpose with due regard to economy. 

On.some future occasion I may have further information. on tle 
subject, which will probably be of a wider general interest to the gas 
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Prepayment Gas Meters. 
-cicacesille once 
A paper read by Mr. J. Nasmith, before a Meeting of the Manchester 
(England) Association of Engineers. } 

A few years ago it looked as if modern society would depend for all 
its comforts and conveniences upon some form of mechanism, to be set 
in operation by means of, or subsequent to, the introduction of some 
coin of the realm into a slot. The success of the weighing machines 
which were thus controlled set inventors in motion, and a long list of 
patents were taken for the delivery of nearly every commodity which 
can be sold for a penny. The early excitement has considerably cooled 
down, and the successful applications of this popular idea may be 
counted at present in units instead of tens. Admitting this to be the 
fact, however, the writer’s researches into the matter have convinced 
him that the mechanism employed possesses an intrinsic interest, and 
that, when closely looked at, it is seen to be the result of a considerable 
amount of ingenuity and skill. This is one of the by-ways of modern 
mechanics, but by following it, it will be found to contain many inter- 
esting features, a consideration of which will probably not be unprofit- 
able. 

Hero’s Coin-in-the-Slot Machine.—The idea of automatically provid- 
ing a supply of a given commodity by the employment of a coin is not, 
in the strict sense, modern. In the Pneumatics of Hero of Alexandria, 
who lived some 300 years prior to the Christian era, a device of this kind 
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isfound. The late Mr. Bennet Woodcroft translated the book ; and an 
illustration of the device is here given. It will be seen thatthe mechan- 
ism consisted first of a lever mounted on a fulcrum, and having at one 
end a broad palm, which came below a slot formed in the ornamental 
urn containing the mechanism. To the lever was attached a pendant 
rod, terminating in a plunger, which worked in a cylinder constantly 
filled with water or other liquid, supplied from a reservoir in the body 
of the urn. Attached to the cylinder was an outlet pipe, by which the 
liquid was conveyed outside the urn. The weight of one end of the lever 
and its attached parts was such that it kept the lever normally with the 
palm at its highest point. "When a coin was dropped into the slot it fell 
upon the lever, and thus overcame the weight of the parts operating the 
plunger and delivering the liquid. This act caused the lever to assume 
such a position that the coin fell within the urn, where it remained. 

It will be seen that this, the first coin-in-the-slot arrangement known 
to the writer, possesses in it all the chief characteristics of its modern de- 
scendants. It even lent itself, like some of them, to deception, for it is 
believed it was used by the priests as a means of,extracting coins in ex- 
change for a liquid assumed to possess magical powers. In one respect 
it has an advantage over modern machines. When the liquid was there 
‘t would deliver it, and we would not expect. to have seen the melan- 
chol} sight of a youngster howling after the penny which was gone 
Without any adequate equivalent having been delivered. This device 
is also notable because the modus operandi was based on one of two 
types used to-day. 

It may be said generally that there are two main forms of prepayment 
mechanism used—namely, those in which the coin is used as a weight 
to overcome the counterpoise of a lever, and those in which the coin is 
tuployed as a gag piece between two parts of the mechanism, previously 
Separated from each other. It will be found that all coin receiving 


| particular application about to be considered the latter is the most 
common. 

The Prepayment Principle in Gas Supply.—There is perhaps no 
application of the prepayment principle which is likely to be so use- 
ful as that relating to gas meters. It is very well known to gas manag- 
ers, and in a less degree to most others that there are large numbers of 
our fellow citizens who habitually burn candles or oil instead of gas. 
In Tunbridge Wells, for instance, it is stated by Mr. Dougall, the man- 
ager at the local gas works, that out of 5,300 houses no less than 2,975 
are using illuminants other than gas, principally oil. The reason for 
this procedure is plain. If gas is used in the ordinary way it is paid for 
once a quarter, and the amount is felt to be a serious one by many of 
our poorer brethren. Further many companies and corporations de- 
mand a deposit, which is levied at the beginning of the consumer’s 
transaction with them, and which deposit is retained until consumption 
ceases. These two causes combined form a sufficiently serious tax to 
prevent many persons from using gas. Our past-President, Mr. West, 
in a recent address, gave some figures which show the small number of 
gas consumers in large populations as compared with the possible num- 
ber. The writer has added a column of the percentage of consumers to 
the total population, thus giving a measure which, though possibly net 
absolutely, is approximately accurate. 

Number of Consumers. 








Town Population. Actual. Percentage. 

i eee ctudhacdee 280,000 23,338 8.33 
EER Garand enecsces 186,000 51.760 27.83 
WOR 23. das dot ieciads 310,000 22,600 73 

CONN s ee hn5 Seccs 42,000 6,301 15.0 

COW So 2i diac Gece ces 760,000 156,980 20.64 
BONIS fc dascasd's 56,000 3,050 5.45 
WONT Ci ccawecasd ans 180,000 25,041 13.91 
Liverpool......... 614,000 76,500 12.46 
Newcastle-on-Tyne..... 275,000 30,471 11.08 
Nottingham............ 250,000 38,005 15.2 


The number of consumers in Liverpool include 12,000 using prepay- 
ment meters. If, therefore, these be deducted, the percentage of con- 
sumers is reduced to 10.5, thus showing how possible it is to add largely 
to the number of consumers, if proper means are taken. The matter is 
urgent and of a certain importance, because there is an undoubted ten- 
dency in all large towns to adopt an electrical supply of light. It is 
very true that the use of the electric light is probably confined to those 
who are willing to pay a sum in excess of the cost of gas, but experi- 
ence has shown that the public thus defined is a larger one than was at 
first expected. A brilliant illuminant, or a brilliant application of an 
illuminant, finds users in spite of cost, and this, it appears to the writer, 
is the crux of the question. Users of the class named are mainly those 
who can afford to pay for their fancy, and are large ones, and it is ob- 
vious that their place must be supplied by others. The extended em- 
ployment of cooking stoves, and the provision of means by which those 
who have not hitherto been consumers may be induced to become so, 
are the two best lines of policy for gas companies. It is not, however, 
the scope of this paper to educate gas managers in their business. They 
know more about this part of the subject than the writer; and it is 
enough to indicate the difficulties which are ahead of them, and thus 
show the need of the extended use of prepayment meters. At a later 
stage some of the steps adopted will be detailed, and it will be seen how 
much alive many of those concerned are to the grave consideration in- 
volved. 

Essential Requirements.—It may at first sight appear to be a very 
simple matter to devise a piece of mechanism by which a coin or token 
can be utilized as a means of operating delivery mechanism. Further 
experience, however, demonstrates the difficulty of this apparently 
simple task. In the first place, the mechanism must be free from com- 
plication, as it is subject to handling by all and sundry, with the result 
which may naturally be expected. Then it is desirable, for the same 
reason, that it should be strongly and well made, as any disarrange- 
ment of the mechanism is liable to tend to disagreeable consequences. 
The third requirement, When applied to a gas meter, is that the measur- 
ing out shall be accurately done. Any variation in that respect would 
be fatal. It is also necessary to insure that fraudulent use is not made 
of the mechanism, a point which is one of great diiliculty, as the in- 
genuity of the public in this respect is unbounded. The space occupied 
by the attachment must be limited, gas meters being often fixed in posi- 
tions which are cramped and confined, so that every inch of space is 
needed. The chief requirements of a prepayment attachment may 
therefore be briefly summed up as (1) simplicity, (2) strength, (3) accu- 





mechanism is based upon one of the principles named, although in the 


racy, (4) prevention of fraud, (5) compactness. It is also advisable to 
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effect a complete separation of the coin receiving and delivering mech- 
anism, so that when no coin is in, the former can be operated without 
actuating the delivery mechanism, while once the coin is received it 
should not be recoverable until it has done its work. 

It has already been said that prepayment mechanism is mainly di- 
visible into two classes, the first comprising all devices in which the 
gravity of the falling coin is utilized to produce the effect, and the sec- 
ond those in which the coin is used as a gag or connecting piece between 
two portions of the mechanism. In applying either of these forms of 
coin operating devices to a gas meter, two principal methods have been 
adopted. In one case the action results in the removal of a stop from 
the path of a meter drum or some other moving part, so as to allow the 
drum or bellows to work, the stop being again engaged when the re- 
quired period of delivery is at an end. In the other form the operation 
of the parts by the coin is utilized to open a valve through which the gas 
passes into the service pipe, while the operation of the delivery mechan- 
ism returns the parts to their initial position, closing the valve and so 
preventing the passage of gas. 

Of these two types of mechanism the latter is, in the writer's opinion, 
by far the most scientific and effective. To close the orifice through 
which it must pass is the most natural way of regulating the supply of 
any liquid or fluid, and, although it may be said that the locking of the 
tangent pin in a dry, or of the rotation of the drum in a wet meter has 
the same effect, it is not so perfect a method of regulation. If gas is 
passing through a meter at a high pressure, and the meter drum or bel- 
lows prevented from moving by means of a stop, some gas may flow 
through the meter if a delivery valve is open. In any case, just as the 
shutting off of all the taps of the various gas fittings in a house prevents 
the passage of gas, and thus stops the meter effectually and without 
shock, so in like manner a similar arrangement applied to the meter it- 
self gives the best result. 


The First Slot Gas Meter.—The first declared attempt to apply the b 


popular coin-receiving mechanism to the delivery of gas was made in 
1887, by a Mr. John Stewart Wallace, whose patent was numbered 
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1,620. His arrangement is shown. The gas passed through the pipe A, 
which was provided with a plug tap B. On the shank of the plug was 
fitted a lever C, formed at its free end with a slight taper. This lever 
was normally supported by a balanced lever D, one end of which came 
below a coin shoot E. Carried by a bracket from the frame of the case 
in which the mechanism was inclosed was a pendant lever F, formed at 
its lower end with a hook of the shape shown. At F'' a second shoulder 
or projecting piece was formed, with which a pin G', in the disc G, 
could engage, and which fell under a shoulder G*. The disc G was 
driven from the wheel H by a pinion fast on its arbor, while H was ar- 
ranged to be driven from one of the rotary spindles of the index mech- 
anism. Although this particular contrivance never came into actual 
use, it had within it the germ of subsequent devices, so that it will be 
interesting to follow its action. Whena coin dropped down the shoot 
E on to the end of the lever D, the latter was oscillated, and raised the 
lever or handle C. This in rising pushed back the pendant lever F, 
until the point of C passed over the incline on F, when the weight of 
the latter caused it to drop below C and hold it up, thus keeping the 
valve Bopen. This permitted gas to pass, and the wheel H was im- 
mediately rotated from the moving parts of the meter. The continued 
rotation of the wheel H is, of course, communicated to the disc G, and 
the pin G' éventually presses against the lever F, pushing it back so as 
to release the handle C, which falls by its own weight and closes the 
valve B. Although this mechanism is crude, it has the merit of being 
designed with a clear view of the needs of the case, and takes rank as 
the earliest invention for the purpose. 


By the aid of diagrams Mr. Nasmith decribed in detail the prepay- 
ment attachments devised by Mr. Brownhill, Messrs. Thorp & Marsh, 
Messrs. W. & B. Cowan, Messrs. J. & J. Braddock, Messrs. Sawer 
& Purves, Messrs. Wm. Parkinson & Co., and Messrs. Thos. Glover & 
Co., and then proceeded as follows : 

Provisions Against Fraud.—Having thus described, in some detail, 
several different devices for this purpose, it is now possible to say some- 
thing about the various mechanical features which are specially devised 
to meet difficulties arising in practice. Remembering the list of re- 
quirements laid down at an early stage as essentials, let us see how far 
the various attachments described meet the case. The arrangements of 
Thorp & Marsh, Brownhill, and Wallace, it is not necessary to deal 
with, because, although some of the first-named are in use, they are 
practically out of the running. It has been said that an arrangement 
which closes a valve rather than one which stops the meter is to be pre- 
ferred ; and, apart from the reason which has been previously given, 
this statement has been confirmed by public convenience, which would 
not be served if failure of the gas supply took place without warning. 
This is avoided by the use of a valve, which gradually diminishes the 
supply and so gives ample warning before the shutting off of the gas. 
‘(As was stated, it is necessary to avoid frand, which it was at one time 
thought would be very serious. Experience has not justified this an- 
ticipation, but it is still necessary to guard against it. Of course, so 
long as the meter is working the index is registering the quantity of gas 
passing, and to this extent acts as a check upon the consumer. The 
most obvious method of cheating the meter would be by putting in the 
coin, partly operating the mechanism, and then withdrawing it. This is 
easily and simply met by the employment of a specially shaped rotating 
tam, by which the coin slide is moved in Cowan’s arrangement; by the 
construction of the ratchet wheel in Braddock’s, which will not permit of 
the return of the coin without reversing the movement of the cam course 
nd so setting the parts to their original position; and by the small roller 
and bracket in Sawyer & Purves, which absolutely wedges the disk 
and prevents it being turned back. The coin must therefore be deliv- 
ered. Another form of fraud, the introduction of wires, etc., is now 
quite done away with, because in most arrangements the coin is used as 
& gag, and there is no part which can be operated except by it. As Mr. 

. Livesey recently said, ‘‘The methods now adopted in the best me- 

rs will prevent tampering in cases where this evidence ”»—the money 

x—‘‘is not forthcoming.” The testimony of those who use large 
numbers of these attachments is proof of the fact that the best makers 
are now producing attachments which are substantially fraud-proof. 

| Accuracy of Action.—Dealing now with the other points laid down 
early in this paper, it will be seen that the mechanism used is now such 
that it is practically impossible for there to be any inaccuracy in the 
yuantity of gas delivered for each coin. By means of special tools the 

are made with as much exactness as the index, and just as the lat- 

ter is relied upon, it may fairly be presumed that the new attachment 
ean be. The whole matter turns upon the character of the mechanism, 
and this, it will be seen, is very good. It is no part of the duty of the 
writer to select any specimen for special commendation in this respect, 
and it is only necessary to point out that the accuracy of the mechanism 
depends mainly upon its positiveness and directness. The universal em- 
ployment of the coin as a gag implies that the moment pressure is em- 
loyed the mechanism begins to act, and in like manner the direct gear- 

i. of the parts to the index mechanism involves the immediate reversal 
of what may be called the operative portion. It is only necessary to 

int out to a body of engineers that it may be taken as a general rule 
hat the more positive, simple and direct the connection is between the 
which are relied on for doing either portion of the work, the more 
likely is accuracy to be attained. If that general statement is applied 
to any mechanism devised for this purpose, its relative merit.can be eas- 
ily ascertained. That this particular feature has not been lost sight of, 
and the necessary requirements fully met, is borne out by a statement 
made by Mr. Frank Livesey, who said recently : ‘“‘ With some meters 
the losses had amounted to 1} per cent. on the rental; but it must be re- 
membered that the first ones issued were not so accurate as those noW 
made. * * * The 1} per cent. includes many of these early pattern 
meters, and therefore it must not be considered as a permanent feature. 
There is, in fact, no reason to suppose that the losses on the prepayment 
system should be greater than the bad debts of the ordinary consumer.” 
| This statement has received confirmation from other users, and may 
therefore be taken as embodying the facts. 

. The two other features of strength and compactness might almost be 
left to the judgment of those who inspect the meters. Strength is, in 
most cases, amply provided for, and although not excessive, is, in the 
writer’s opinion, sufficient forall practical purposes. So far as compact 











(0) 
le 


re 
“dl 


yf, 


nt 





Dec. 17, 1894. American Gas Light Aournal. 871 








es . | ; 
ness is concerned, none of the attachments can be objected to on that | character of the fittings supplied is usually about that described above, 


score, but if any one is chosen for special notice in that respect, it is| and their cost varies from $15 to $40 according to the quality, about $20 
that made by Messrs. Braddock. being a usual amount. To compensate for that an extra charge per 

Changing the Price.—The question of changing the extent to which | 1,000 cubic feet of from 8 to 16 cents is made, so that when it is remem- 
the effect of the operating mechanism can be varied, so as to give dif-| bered that in most cases the hire includes not only the gas meter but the 
ferent volumes for the same coin, is one to which undue importance | fittings and a small cooker, it will be seen the charge is not an excessive 











may be attached. Although changes are made in the price of gas in ‘one. It is obvious that this is a new departure and may have great con- 


any locality from time to time, they are not so frequent as to necessitate 
elaborate mechanism for the purpose. So long as the changes can be 


made conveniently without disturbing the meter, all that is required is | 
done. It may be said that it is practically immaterial whether the ef-| 


sequences. Of course, its adoption involves an arrangement with the 
owner of the premises, as otherwise the introduction of the fittings will 


be attended with difficulty, but there does not seem to be any trouble 
in doing this. From the tenant’s point of view the matter is an un- 


fect is produced by varying the action of the parts which open the valve | doubted advantage. For a sum of from 25 cents to 37 cents per week, 


or those which close it. It is, of course, essential that the change be 
made with certainty, and, in the opinion of the writer, this can be done 


as effectually by means of change wheels, as in the Sawyer & Purves) 
arrangement, as by the special device adopted by Messrs. Cowan. The | 


matter is purely one of convenience, if looked at from the comparative 
point of view, and it is that which will probably decide the question, 
provided that the accuracy of the change is equally certain in each in- 
stance. It may, perhaps, be doubted by some one whether it is not easy 
for the consumer to alter the adjustment of the parts. To this it may 
be answered that the adjusting mechanism is inclosed in a sealed case, 
and that even if any such tampering took place it will be at once detect- 
ed when the index of the meter is read and the amount there registered 
compared with the coins contained in the box. In Parkinson’s attach- 
ment the limitation of the action of the coin is effected by adjusting the 
amount of rotation of the coin receiver, a principle which is observable 
in others. For instance, Cowan regulates the operative stroke of his 
pawl while retaining a uniform action of his pusher; and Sawyer & 
Purves also have a fixed action of the receiver, but vary its effect by 
change wheels. Braddock, on the other hand, depends on a variation 
of the rate of the return motion of the valve while uniformly maintain- 
ing the operation of the coin receiver. In the opinion of the writer it 
may fairly be said that gas companies have at their command attach- 
ments which fulfil all the requirements stated, and that there .s little 
reason to expect either inaccuracy, undue cost for repairs, or liability to 
fraudulent use when they are employed. It is only necessary to say, 
further, that all the arrangements described have dials which show the 
quantity of gas paid for but unconsumed, and most of them also show 
the volume given for each penny. 

Nothing has been said about another type of mechanism known as 
stop-index meters. These are, briefly, meters fitted with an adjustable 
arrangement which enables an inspector, on receipt of a sum of money, 
to arrange the index so that when gas of the required value has been 
passed, the meter will be stopped. In one or two cases this course is 
preferred, but the tide of feeling is setting in so strongly towards slot 
attachments that it will probably soon be abandoned. In any case 
there is nothing to prevent any slot meter from being made to use a 
shilling instead of a penny, as a slight change in the return gearing 
will effect the object. It is becoming more obvious daily that the real 
field for the employment of prepayment attachments is that enormous 
one existing among the poorer classes, where the democratic penny is in 
more request than the middle-class shilling. 

Pushing the Coin Meter.—It may perhaps be of interest to detail the 
steps which are being taken by the various companies to induce the use 
of gas, and at the’ same time to introduce the prepayment system. This 
matter must not be confounded with a purely lighting scheme, as it will 
be shown that, while that side of the question has not been neglected, 
the use of gas can be encouraged in another way of almost equal im- 
portance. 

Mr. Foulger, of the Gas Light and Coke Company, recently said, 
after explaining what that Company had done in the matter of a trial of 
prepayment meters for some few months, gave particulars of what they 
intended to do to encourage the use of gas. They proposed to introduce 
into houses within their district, at their own cost, plain pendants and 
brackets and a cooking stove, with their connections, but of course 
under a specific agreement with the owner. The cost of fitting will be 
from $35 to $40, and it is expected to recoup this outlay by the extra 
profits to be obtained from the gas sold. In that particular case a charge 
of 83 cents per 1,000 cubic feet is resorted to—equivalent to 25 cubic feet 
for each penny—or 12.5 cents per 1,000 more than the ordinary charge, 
the extra being relied upon to cover the interest on capital expended. 
The South Metropolitan Gas Company supply one pendant, two brackets 
and a small cooker at a charge of $27.93, and this expenditure is com- 
pensated for by an extra charge of 18 cents per 1,000 cubic feet, which 
it is expected will provide a sum giving an adequate return. Without 
going into many details on this special point, it may be said that the 








paid a few cents at a time, the cost of lighting and cooking is entirely 
met, even if four lights are used in one house, the cost in a smaller 
house being correspondingly less. 

It is evident that the system has taken root, and that, to use an Amer- 


|icanism, it has come to stay. Wherever a trial has been made of it the 


results have been satisfactory for both parties. Thus, in Liverpool 
there are about 12,000 of these meters at work, the London gas com- 
panies are taking them by hundreds weekly, and the natural result is 
that the gap caused by the electric light is being filled, and more than 
filled. The experience of those who have been bold enough to try the 
experiment shows that a use of from 10,000 to 20,000 cubic feet per year 
may be looked for from each consumer, and how important the new de- 
parture may become is evidenced when it is stated that in Croydon the 
extra consumption thus obtained in 12 months is 16,000,000 cubic feet, 
or ;'5 of the whole consumption. Further, the evidence available shows 
that the tendency is for the consumption to grow after the system is 
adopted, and it is perhaps worth noting that where the most liberal pol- 
icy is pursued there the greater use is made of gas. In a short space of 
time it will be found that by the adoption of the system, not only will 
the light be brought to the houses of the very poorest, but it will be so 
brought at a profit to the company or corporation supplying it. It may 
be stated as a curious fact that it is to the private gas companies rather 
than to corporations that the development of this system is due, the 
stimulus of possible profit being apparently much stronger in the one 
case than in the other. 

In concluding this paper the writer wishes toexpress his thanks to the 
numerous firms who have enabled him to exhibit their attachments, and 
thus make the subject more interesting. It has not been possible to de- 
scribe or illustrate every prepayment attachment which is on the mar- 
ket, but those which have been dealt with may be designated the best 
known, most of them being in extensive use. It is, in the writer’s opin- 
ion, well established that, considering the short time the mechanism has 
been required, the mechanical skill of the various makers of meters 
has enabled them to produce attachments of a high degree of merit 
and effectiveness. Considering what is required of them, the attach- 
ments are simple, and in this, as in other things, it is shown that an 
established need has not to wait long to be met by the exercise of the 
skill of the engineer and mechanician. 








Are There Certain General Principles Underlying the 
Proper Connection of Steam Boilers and Engines ina 


Power Plant? 
—[—<= 


By Mr. THEo. F. SCHEFFLER. 


Too much cannot be written about the design or construction of boiler 
and engine plants, either for electric light stations or for power plants, 
or, in fact, for any kind of a power station. Considerable space may be 
saved by leaving everything to the manufacturers, as well as economy 
secured in pipe connection. There certainly is a method for setting 
the engine connected to the boiler so that the best results may be ob- 
tained. For small plants, where there is but one boiler and ergine, it 
is customary to set the engine about 12 feet to 14 feet from the boiler, 
and put an 8-inch division wall between the boiler and engine rooms, 
so as to keep all dust accumulating from ashes out of the engine room. 
For the best results, engines should be set longitudinally with the boiler 
so that direct pipe connections can be made. This is also, in the writer’s 
opinion, the best method on account of the expansion of the steam pipe. 
In plants where there are three or four engines to be connected to a bat- 
tery of boilers, and the engines are placed either directly in the rear, or 
in front of the boiler fire room, there will be considerable waste of steam 
pipe, which will amount to quite an item on account of the steam pipe 
being large in diameter to accommodate the volume of steam from the 
boilers to the engine. 

For the purpose of having some fixed basis to work from, the writer 
has taken for an ideal plant the following specifications of boilers and 
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the water will flow by gravity to the boiler feed pump, thereby keeping 
the pump valves flooded with water. One exhaust head should be con- 
nected to the main exhaust pipe after leaving the feed water heater. 

Probably right here would be the proper place to say a few words ii 
connection with the engine foundations. The depth of engine founda 
tion should be at least 6 feet, unless there is a good rock bottom found 
before reaching this depth, so that the engine anchor bolts may be an- 
chored directly into the rock ; otherwise, if there is no such rock to an 
chor to, and the above depth has not been made, there will not be enoug)) 
weight to the foundation to hold the engine down. The writer is wel! 
aware of the fact that there are engines on the market to-day where 
great care and attention have been given thoroughly to counterbalance 
the engine, so that the engine will run steadily and smoothly, set upon 
four pins, and will not jar or shake off the pins, the engine not being 
bolted to the foundation. The above is all right so far as it goes, but 
will not answer for large engines, and especially when the engine is 
very heavily loaded. The length of the foundation on the shaft end of 
the bed, measured from the center of the shaft to the end of the founda 
tion, should be equal to the length of the foundation measured from the 
cylinder end of the bed to the center of the shaft. The correct propor- 
tion for this length of foundation is about 74 times the stroke of the 
engine. 

In a great many cases this length of foundation on the shaft end of 
bed has been very much diminished. There is no better place to throw 
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engines, and the necessary items to make a complete and modern steam 
plant. 

Boilers.—Four 66 inches x 16 feet horizontal tubular boilers, rated at 
100-horse power each, and to be set in one battery with full arch fronts, 
and all necessary fittings, such as safety valve, steam gaugeand siphon, 
water gauge with stand pipe fitted to boiler, then gauge cocks for each 
boiler, blow-off valve, two check valves, two stop valves for feed pipe, 
main gate valve for steam outlet, rocking grates, grate bearers, stack 
plate, rear arch bars and rear ash door and frame. These fittings go 
with each boiler. One boiler cleaner for all four boilers. 

Engines.—Four 13 inches x 12 inches non-condensing, high speed 
automatic engines, to develop 90 indicated horse power each ; diameter 
of steam pipe, 44 inches ; diameter of exhaust, 5 inches; diameter of 
pulley, 54 inches ; face of pulleys, 12} inches, with complete set of fix- 
tures, such as throttle valve, large size sight feed lubricator, full set of 
sight feed oil cups, and automatic oiling devices for crank pin and cross 
head pin, wrenches, crank shield, cylinder cock drip connection for 
steam chest, foundation bolts, and one 4}-inch steam separator for each 
engine ; feed water heater to be 42 inches diameter with 100 2-inch tubes 
60 inches long. Engines to set 9 feet, center to center and longitudinally 

“with boiler. Pump required for this plant, one 400-horse power pump, 
or a pump capable of delivering 3,000 gallons per hour, and all neces- 
sary pipe connections. Each boiler to have one injector of 100-horse 
power capacity, or equivalent to forcing 800 gallons of water per hour 
into boiler, and all necessary fittings. 

In a plant of this size it is customary to use a feed water reservoir 
tank. Where there is no city water pressure the tank is supplied with 
water by a pump, the tank being suspended above the boilers, so that 
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The above dimensions which have been given will make the ends of | 
ihe foundation equally divided on each side of the center line of the’ 
shaft, making the center of the shaft in the center of the apex of the | 
foundation. The width of the foundation at the bottom should be equal | 
to eight strokes of the engine. In this case, the stroke of the engine is | 
12 inches, multiplied by 8 inches, which would equal 96 inches. The) 
number of brick which would be required for this foundation is 7,500. 

Having found the preper dimensions of the engine foundations, it wil] 
be as well to give thought to the relative proportions of the boiler foun. 
dation and settings. The writer has found by experience that 3 feet deep 
will be sufficient for this size of boiler below the floor line. A good, 
hard sandstone will give good results when brick is not used, which 
some people prefer. The width of the foundation should be 6 inches 
more on the floor line than the boiler side walls, which, in this case, 
should be 24 inches wide. There has been considerable argument about 
the best height from the floor line to the fire door opening ; 22 to 24 
inches is a very satisfactory height, but £0 inches is considered much 
more satisfactory and better adapted to the ordinary fireman. This 
height has been obtained for these boilers by raising the bottom of the 
fire fronts 6 inches above the floor line, as the height of opening is but 
24 inches in the casting. This method of raising the front has proved 
very satisfactory wherever it has been adopted. Another point to be 
considered on these boilers is the height from the top of the bridge wall 
to the under side of the boiler shell. The height in this case is 12 inches, 
and this gives an area between the top of the bridge wall and the bottom 


Fig, 8 








s----—) 





















































=: 
Lever for Operat'ng 
Quick Opening Valve 

















side of the boiler shell of 1,550 square inches, which is equivalent to 
double the area of the boiler tubes. For the best results in combustion 
and efficiency this height has proved to be very satisfactory. The bridge 
wall should be made horizontal on top. Some manufacturers recom- 
mend the top of the bridge wall to follow the curve of the under side of 
the boiler shell with the necessary area between the bridge wall and the 
boiler. Another good point for consideration is the distance from the 
top of the grates to the bottom of the boiler shell ; in this particular case 
itis 26 inches. This height has proved to be very satisfactory. Of 
course, there is a wide range of opinion on the height ; some manufac- 
turers prefer but 23 to 28 inches and some even prefer 30 inches. The 
writer has found this height to suit in almost every possible case. The 
height given is about the average, and will evaporate more water than 
if the height was 30 inches. 

The boilers and engines having been set up on their foundations, the 
next pointin view to consider is the main steam pipe and fittings. (See 
'y. 1 for illustration of the main steami pipe.) We will first consider 
‘se correct diameter of the main steam pipe. As we have in this case 





four steam outlets from the four boilers, one from each of the boilers, 
and, as the commercial diameter of each pipe is 5 inches, we shall re- 
quire a main steam pipe with an area equal to fourtimes the area of the 
5-inch pipe. The area of a 5-inch pipe is 19.63 square inches. This 
multiplied by 4 gives 78.52, which is equivalent toa pipe 10 inches in 
diameter. The pipe is constructed on the telescopic method, that is, the 
diameter of the pipe from the first:boiler to the second boiler is 5 inches; 
from the second boiler to the third boiler, 7 inches; from the third 
boiler to fourth and last boiler, 9 inches ; and from the last boiler to the 
engines the diameter is 10 inches. This pipe will carry all the steam 
which the four boilers can supply and with a minimum resistance. Ob- 
serving the end elevation (Fig. 2), the main steam pipe is at the extreme 
height. This arrangement allows of all condensed water flowing back 
towards the boilers. 

There should be a drip connection placed on the gate valve just above 
the valve seat, so that condensed water may be drained off. By this ar- 
rangement of drip pipe, considerable water may be saved from getting 
into the engines. It will also prove to be economical and saving of 
steam from the boiler after the gate valve is opened ; for, if this accu- 
mulating water is not let out at the boiler after any one of them has 
been shut down, the steam will condense very rapidly. Of course, this 
is only a small saving of steam. 

The main steam pipe is located 36 inches from the center of the dome. 
This is done so that when the steam pipe expands or contracts, it will 
not make any strain on the screwed connection at the point marked A, 
but will naturally swing from the center of the dome, the center of the 
dome becoming the fulcrum of the main steam pipe. The steam pipe 
connections for the engines are made in the following manner (Fig. 3): 
First, a short piece of 43-inch pipe is connected to the main steam pipe 
and then to the steam separator. The steam taking a spiral course 
inside the separator, causes the water to be thrown by centrifugal force 
against the outer walls, while the dry steam goes through the small 
holes to the center of the pipe. When it is not convenient to pipe up 
the separator as shown, steam may be taken into the separator at A. 
For sectional view of separator, see Fig. 4. 

The separator should be lucated as close as possible to the engine, so 
that nothing but clean, dry steam will be supplied to the engine. The 
main steam pipe is located 72 inches from the 44-inch vertical steam 
pipe, which is connected directly to the engine throttle valve. This al- 
lows the 44-inch horizontal steam pipe connected to the separator to 
swing from the elbow B when expansion or contraction takes place. 
Fig. 3 also shows the exhaust pipe connected to the cylinder ; for con- 
tinuation of exhaust pipe, connected to feed water heater, see Fig. 5. 

The best and usually the most conven ent place to locate a feed water 
heater is on top of the boiler side walls, placed at right angles to the 
boiler and set horizontally, the heater being supported at each end by a 
cast iron leg or bracket, and each bracket anchored into the boiler side 
walls by anchor bolts. 

This method of locating the heater has been, as described above, 
placed on several large boiler settings whicu the writer has designed. 
Any person who is in any way familiar with boiler settings knows how 
hot it is over the top of boilers, and can readily see the advantage of lo- 
cating the feed water heater above the boilers. From 5° to 10° of addi- 
tional heat will thus be obtained for the feed water over that supplied, 
if the heater is set up, as is common practice. To set the heater on top 
of the boiler will cost a little more, but it will soon pay for itself by be- 
ing economical. 

The injector should have a separate feed water pipe, on entering the 
boiler, so that in case any accident should happen to the pump pipe con- 
nections, or repairs should have to be made on the pump or to any of 
the connections, there will be no loss of time by having to draw off the 
steam from any of the boilers, in order to make the necessary repairs. 
If necessary, by closing the main feed water pipe valve connected to 
the pump line of pipe, after the water is forced through the heater, and 
by closing the feed pipe valve over each boiler, the whole line of pump 
pipe connections may be disconnected, and the boilers fed with the in- 
jectors. A check valve should be placed over each boiler for the feed 
pipe, and also between the pump and heater. This will keep all pres- 
sure away from thé pump and will be beneficial in case anything should 
happen to the boiler checks. The blow off from the heater is connected 
to the main blow-off pipe, as well as the overflow from the injectors, 
and the discharge may be connected to any convenient point which will 
be the nearest at hand, or may be carried to the sewer. To operate the 
blow-off on the boiler or heater, the globe valve on the injector pipe 
should be closed. The injectors are supplied with water from the water 
tanks overhead ; this will give a constant supply of water under a head 
of water at the injector. 
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The main steam supply is connected to the main line of steam pipe 
leading to the engines. The idea of doing this is in case anything 
should happen so that any one or two of the boilers should be off duty, 
the supply of steam would be constant, in taking steam from the main 
line of steam pipe. A good way to connect the blow-off pipe to the 
bottom of the boiler shell and keep the pipe intact from burning out, is 
to build a small wall of firebrick, about 9 inches thick, and lay the pipe 
in the center of the brick. This wall will not diminish the area of the 
combustion chamber enough to destroy any of the draught. For illus- 
tration of this pipe connected to boiler, see Fig. 6. 

The exhaust pipes leading from the engines to the main exhaust pipe 
should be constructed so that there would be a minimum amount of 
back pressure. To do this satisfactorily and with the best results, a lat- 
eral branch ‘‘Y” connection should be made where the pipe meets the 
main exhaust pipe. For an illustration of this design, see Fig. 7. A 
valve should be placed on the pipe leading to the main exhaust pipe, so 
that in case any one of the engines is stopped for repairs, the exhaust 
steam from the other engines would not back up into the steam chest, in 
case the valve on the engine was disconnected from the engine. The 
Y-connection also does away with the short and sharp angle connection 
and makes a freer passage for the steam. 

Referring to Fig. 8, we have a plan view of the pump feed pipe con- 
nections with fittings, also the injector connected to the boiler. It will 
be observed that the injector pipe runs nearly the whole length of the 
boiler and toward the rear before discharging the water directly into 
the boiler. The advantage of this is apparent. The feed water becomes 
well heated before discharging into the boiler, and its chilling action on 
the shell is greatly lessened. There has been considerable discussion 
about where the feed water should enter the boiler, and the writer be- 
lieves that this method is freer from objection than any other which 
could be selected. The pump feed enters the boiler at one-quarter of the 
whole length of the boiler, at the rear, and the pipe is kept as close as 
possible to the boiler shell, so that there will be room enough for a man 
between the pipe and the top of the tubes. The pipe then continues 
ahead about 8 feet and then turns towards the boiler shell on the side, 
and then turns and comes back where it started from and discharges 
downwards. Some persons may say there are too many turns employed 
in this method, but the feed pipe is made much larger after it enters the 
boiler to reduce the resistance caused by friction to a minimum. Fig. 8 
also shows a plan of the feed water heater. 

Figures 9 and 10 illustrate the method for connecting the boiler cleaner 
to the four boilers. The reservoir for receiving all of the sediment col- 
lected from the boilers is located centrally between the four boilers, ‘in 
the rear. The action of the boiler cleaner is here described.. As the 
water boils and circulates towards the top and rear of the boiler, the 
scoops gather all sediment which rises to the surface of the water and is 
then discharged by the boiler pressure into the reservoir. The water 
and steam may be let out of the boiler, independent of the boiler clean- 
er when it is necessary, by closing the valve connected to the boiler 
cleaner and opening the valve connected to the blow-off pipe proper. 
There is a globe valve attached to the bottom of the reservoir, where the 
sediment which has collected may be let out. This sediment should be 
let out every other day. 


The writer desires to say, in conclusion, that about 20 plants have | 


been connected up as described in this article, although they have not 


all had boiler cleaners, nor has the injector been connected separately | ' 


to the boiler, and the engines and boilers were arranged somewhat differ- 
ently in the setting ; but all are giving good satisfaction, and the piping 
in general was arranged as described here. Further, in regard to 
piping in general, in case of any accident to any part of the plant, the 
part which is crippled may be shut off without shutting down the 
whole plant. 

The steam will reach the engine with but little drop in pressure, as 
all pipes are covered with an asbestos air space covering. — 

Much more can be written on this subject and on this same plant; 
and the writer desires to say that some time in the future it would be 
interesting to give an approximate estimate as to the cost of the entire 
plant. 








Distribution of Light from Arc Lamps. 
<oadiiidionior 

Mr. Rankin Kennedy in discussing this subject says : 

The light is thrown out from the are in a continuous current circuit, 
principally in the form of a cone having its apex at the arc and its base 
resting on the ground ; this is a favorable circumstance, and is taken 
advantage of to the fullest extent in street lighting by arc lamps. 


For interior illumination the lower carbon is sometimes made the 





positive carbon, and the cone of light thrown up onto a white ceilin y, 
or a white disk above the lamp—a method first used at the 1880 Paris 
Exhibition by Jasper, in lighting the art gallery. 

An arrangement by Siemens & Halske, for the same purpose, consisis 
of a diffuser hung over an ordinary lamp. This diffuser is like a 1 
flector in shape, and is about 3 feet 6 inches or 4 feet in diameter at tle 
mouth, and is painted white inside. (D, Fig. 1). 






































Figs. 1 and 2. 


A bowl-shaped deflector, or, in other words, a common enameled 
iron bowl, white inside, L, is hung below the lamp and serves thie 
double purpose of reflecting the light up into the diffuser and receiving 
any ash or carbon falling from the arc. 

Such an arrangement is so far quite old, and is used in photographic 
electric lamps by Gwynne. But a new and interesting addition for 
street lighting is shown at G, a ring of polished glass of triangular sec 
tion. This ring receives the most intense cone of light from the arc, 
and deflects it onto the white surface of the diffuser, as shown by thie 
divergent lines ; with this arrangement a beautifully uniform illumin- 
ation is produced. The lamp, of course, must be a focussing lamp ; the 
glass ring is best built up of four or six segments of glass held in a 
light metal frame ; the diffuser is umbrella shaped, and made of can- 
vas on a wire frame, and painted inside with white lead. The whole 
arrangement is light and cheap, and easily applied to any focussing 
lamp. 

An arrangement like this is far more rational, and superior to the in- 
sane practice of using semi-opaque globes over arcs in street lighting ; 
these simply cut off from 30 to 60 per cent. of the light produced, and 
do not in any way assist the diffusion or distribution of the lignt. It 
can never be accepted as good sense to generate at great expense a pow 
erful light of, say, 600-candle power, and then to carefully cut off 200 


Fig. 3. 


candle power of it in absolute waste, yet that is what is done in every 
arc lamp with a semi-opaque globe on it. 

In this arrangement (Fig. 1) the arc is about 8 or 9 inches from the 
upper surface of the diffuser, which is, altogether, about 18 inches 
deep. 

Prof. Anthony, who is a prominent authority on are lighting in Am 
erica, proposes another scheme for distributing light from ares. - Fig. “ 
illustrates his method. Two rings of glass, A, B, C, D, EZ, F, of cross 
section, shown fixed with the arc on the level of the upper edge H, G. 
H, G isa reflector above the arc, which receives the upward throw: 
light and sends it to light up the space immediately below the arc, By 
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means of the prisms the strongest rays are sent furthest off, as will be 
seen by follawing the path of the 1,200-candle power ray in Fig. 2. 

This is rather an elaborate arrangement, but still, as it would give at 
least four times more light, evenly distributed, compared with the 
semi-opaque globe, it may be cheaper in the end to use it. The idea is 
not to waste about half of the light in an endeavor to soften it, but to 
screen off the actual light and diffuse or reflect it from a large white 
surface. An alternating current arc requires a very different form of 
rings of glass, and also a different form of diffusing surface. A plain 
cone is best for this purpose, as the light is thrown from the alternating 
are in a diverging ring as in Fig. 3. 

The usual arrangements of large diffusers are very hideous looking 
affairs, but where are lighting is to be adopted on any large scale it is 
easy enough to make them both effective and artistic with the aid of the 
architect. 








Some Suggestions for Engineers’ Specifications. 
iagelllanenie 

Some recent experiences prompt us in making two suggestions which 
should be specially considered by engineers, as well as by boiler makers. 

We have yet to see a specification for boilers, stand pipes or kindred 
work where the physical requirements varied with the different thick- 
nesses used. This is most notable in stand pipes or tanks which begin 
at the base with thick plates and decrease, course by course, as the top 
is reached. For example, on a large stand pipe which we recently fur- 
nished, the lower course is {th inch thick, and gradually lessens to ;,th 
inch at the top. And yet the same physical qualities were named for 
the entire order. No mill can, of course, furnish such an order without 
making a separate lot of steel for each thickness of plate used, nor is this 
at all necessary. The remedy is for engineers to make their require- 
ments apply to one particular thickness which may be regarded as 
standard, and a certificate be obtained, if necessary, from the manufac- 
turer, stating that the balance of the material used was from the same 
heat. Or, if tests on the balance are desired, there should be a fixed al- 
lowance for variation of tensile strength, elongation, etc., where the 
plates are thicker or thinner than the standard thickness. 

Another suggestion which the collapsed stand pipe at Peoria, Ills., 
brings to mind, is the advisability of reaming out all punched rivet holes 
in heavy material, especially in the lower grades of tank and cheap 
flange or shell steel. By heavy, we mean }-inch and thicker, and in 
some instances it would be well to treat 28-inch the same. We can im- 
agine a thick plate of steel made up of layers like a block of paper. One 
or several of these sheets can be penetrated close to the edge without 
tearing the material. But an effort to force an instrument through the 
entire mass would puncture or break out the edges. So with steel plate, 
a long used or dull punch strains the steel in the rivet hole, more in a 
thick plate, less ina thin one. This strain tortures the material, which, 
under a magnifying glass, is shown by little veins or fractures radiating 
out from the rivet holes. By reaming out the metal, say ;,th inch, this 
injured metal would be removed, and the tendency to fracture destroy- 
ed. The United States Government allows 20 per cent. more pressure 
on marine boilers where the rivet holes are drilled, than if punched. 
The additional cost of reaming punched holes is a trifle compared with 
the removal of an element of risk inseparable where punched sheets are 
used. There is no shop so small but it has a drill press, so permitting 
this operation without inconvenience. The best boiler makers and en- 
gineers do not deem reaming necessary on light plates—i. e., ;5,th inch 
thick and less. 








The Electric Problem with Reference to Fires and Fire- 
men. 
—$——<e— 


By Mr. G. P. Lowe, Electrical Inspector, San Francisco. 


Those features of the use of electricity which are of concern to fire- 
nen may be summarized in general as follows : 

irst—Electricity as a fire producer. 

“econd—Electrical appliances as an interference with the duties of 
‘iremen in combating fires. 

Third—Electric light and power stations, telephone and telegraph 
olfices, and fires therein. 

‘ourth—Impairment of the water mains by electrolysis. 

'ifth—Electricity in the fire department service. 

onsidering these features collectively, there is no reason for doubt- 
\¢ the broad assertion that’the hazards to life and property from the 

uufold applications of electricity are overbalanced a hundredfold in 
\ce single boon that is conferred in the fire alarm telegraph. If elec- 
‘city uncontrolled has cost millions of dollars and hyman liyes by 





the score, no one can enumerate the billions in property or the thou- 
sands of lives that electricity controlled has saved through averting 
widespread conflagrations. Let us, then, be magnanimous in judging 
the characteristics of this marvelous energy, for it is by far a greater 
friend than foe. 

Broadly speaking, every fire caused by electricity may be properly at- 
tributed to improper workmanship or to indifferent care, from which 
arise several potent hazards. Water is as liable to cause fire from elec- 
tric circuits as it is with quicklime. Every possibility of moisture 
reaching electric wires or apparatus must therefore be provided against, 
and it is for this reason that rules for safe wiring so often contain such 
clauses as ‘‘ located in a dry place,” ‘“‘ provided with a waterproof cover- 
ing,” ‘‘ kept free from moisture,” ete. The overloading of a circuit— 
that is, the crowding upon it of a greater current than it should carry— 
is not so prolific a cause of fires in incandescent lighting circuits as is 
generally supposed, principally for the reason that through the use of 
safety devices serious overloading has become an extremely rare occur- 
rence. Moreover, overloaded circuits do not give a satisfactory light. 
Again, in are lighting, the current carried is so slight that the smallest 
size wire used in electric lighting will safely carry it without material 
heating. It will appear singular that the are current, despite its 
small heating ability, produces more known fires than any other form 
of circuit. The cause for this apparent anomaly is that are lighting 
circuits are operated at high electric pressures, which are difficult to re- 
strict, that their insulating covering suffers deterioration from exposure 
to the weather, and that they are almost universally carried in and out 
of buildings through or around awnings and cornices. They are there- 
fore easily interfered with, and their maintenance is very difficult. Are 
lamps are nothing more and nothing less than open flames which some- 
times throw off glowing sparks of carbon dust, white-hot flakes of car- 
bon, or red-hot globules of molten copper. Treat them accordingly. 
Keep ignitible material from around and under them, and the lamps 
themselves will be rendered safe from fire. 

The crossing of arc, trolley or other aerial wires with telephone or 
telegraph wires produces heating in the delicate telephone or telegraph 
instruments, that not only chars them badly but frequently causes 
serious fires. The best cure for this class of fires rests in the use of 
strong current protectors. 

A most serious phase of the electrical problem is the manner in which 
the erection of pole lines of aerial wires interferes with the duties of 
firemen. The interference is dual in its nature. It is physical in that 
the wires present an actual barrier which must be overcome with force 
and it is moral in that the men are naturally fearful of the conse- 
quences of handling circuits, the character of which they do not under- 
stand. No one need hesitate to cut telephone, telegraph or other signal 
wires bare handedly, for if you receive several ‘‘surprises ” they will 
startle you but will dono harm. No one need expect to be killed if he 
cuts a trolley wire or a whole set of railway feed wires. If you stand 
on a ladder of dry wood and which is not metal bound, and if it is not 
raining and you have no connection with the earth through metal or 
moisture, you may hack away at the trolley wire with perfect impunity 
and a dull ax. In fact, it alone is as harmless as the car rail, for the 
trolley forms one pole of the dynamo and the car rail forms the other. 
So long as only one is touched at the time they are without danger. 
But should you, by any means, through dampness or metal become 
connected with the earth while handling a trolley wire, you would get 
a ‘‘rap” that might double you up, or it might be so light that ample 
solace would be had in mild profanity. Of this, however, you may 
feel assured; if you are robust, no shock you may receive from a trol- 
ley circuit will of itself kill. It might knock a man from a ladder and 
the fall might prove fatal, or if a man had heart disease he might not 
survive, but I have never known of an instance where the ‘‘ deadly 
trolley” has of itself proved fatal. 

With are lighting and alternating current wires, both of which are 
operated at high pressure, it becomes a matter of no little hazard for a 
layman to cut them, particularly if wet. It is advisable that they 
should be handled only by an experienced lineman. Such wires are al- 
ways ‘*‘ hot,” and not only work with each other, but each with the earth. 

With reference to fires occurring in electric light and power stations 
and in telephone and telegraph offices, I beg you to most carefully con- 
sider the fact that water is almost, if not quite, as fatal to most forms of 
electrical apparatus as is fire and that, therefore, in combating fires in 
such premises the utmost discretion must be used in throwing water. 
The necessity for this is all the greater for the reason that the stream of 
water may take any pressure electric current and carry it to the nozzle- 
men with probably fatal results. 

A fire that occurred in an electric light station in a large eastern city 
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several months ago entailed a loss of about $16,000, of which amount 
only a few hundred dollars was lost by the fire itself and the remainder 
was due to the wetting of electric equipment, which caused the current 
it carried to consume it. The use of the garden hose for five minutes in 
the main operation room of the San Francisco Telephone Office would 
entail a loss running into tens of thousands, and telegraph offices, 
though not equipped with such expensive apparatus, are almost equally 
sensitive to water. I would strongly advise that water should never be 
used except as a last resort, and even then, if possible, it should be with 
the sanction of the station superintendent, who will at least indicate the 
location of the wires or apparatus carrying electric pressures that may 
prove fatal. Above all, fire chiefs should familiarize themselves with 
such stations as are in their jurisdiction, and should ascertain from 
those familiar with electricity those portions of the installations that are 
most costly and most sensitive to both fire and water; you may thus ac- 
quire that discretion which it is necessary that you must evince in hand- 
ling fire in this supersensitive form of apparatus. 

The fifth and last feature of the applications of electricity worthy of 
your consideration is its use in fire department service. Fire alarm sys- 
tems are, I understand, to receive special attention from one well qual- 
ified to discuss them, but I would feel remiss did I not offer a word in 
reference thereto. Your earliest experience with electricity came with 
the use of the fire alarm telegraph. It quickly ingratiated itself into 
your esteem, and you soon found it to be indispensable. Beyond this, 
in the automatic fire alarm is presented a system that not only isimpos- 
sible of failure, but which automatically discovers the fire and rings in 
an alarm therefor with absolute reliability. The perfection which auto- 
matic fire alarms have attained is marvellous, and the benefits accruing 
therefrom are so immeasurable that every exertion and reasonable con- 
cession should be made to secure its introduction and use. Among oth- 
er things, the rules of the Pacific Insurance Union for the installation 
of automatic fire alarm service require that the system shall be able to 
transmit an alarm of fire under all ci¥¢umstances, even if the line wire 
is broken. If the system gets out of order from any cause it must give 
ample warning thereof and yet ring in automatically a faithful alarm 
for any fire that may occur. It must, moreover, invariably thwart 
malicious interference by any layman and call attention to the fact of 
such attempted interference. These stipulations are not only required, 
but they are actually carried out. Such a system is more than human. 
Man may perceive and act, but he is but mortal and may fail. As the 
breath of life was breathed into the form of clay, so is the unfailing 
mechanism of the automatic fire alarm telegraph endowed with the mar- 
vellous force of electricity. Nature's most subtle energy courses 
through its veins, and sleepless, tireless, unfailing, it ever guards its 
vigil—for the laws of nature never change. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
cacihailtlie sihiie 

INDIANA capitalists are said to be endeavoring to secure control of the 
plant and franchises of the Dayton (O.) Gas Light and Coke Company, 
which desire is little to be wondered over, for the Company has enjoyed 
at least a fair share of prosperity since its organization in 1848. And it 
might be further said that its present owners are well aware of the true 
value of the property. The Messrs. Murdock, well known in connec- 
tion with Indiana gas matters, are amongst those interested in the nego- 
tiations to secure the Dayton plant. 





THE City Council, of Brookfield, Mo., has granted a franchise to 
Messrs. W. P. Monroe, F. A. Tucker and John McGlothlin for the 
right to construct and operate a gas plant in that city. The provisions 
of the franchise give the city the right'to name the streets in which the 
mains shall be laid, provide that the plant is to be completed and 6 miles 
of pipe laid within one year from the signing of the franchise, and stip- 
ulate that the maximum gas rates are not to exceed the following : 

Monthly Consumption. 
100 to 1,000 cubic feet 

1,000 to 2,000 - 

2,000 to 3,000 ” 

3,000 to 4,000 

4,000 to 5,000 

5,000 and over 
The promoters say they will expend $50,000 on the plant, and that work 
will be commenced by January Ist. 





BROOKFIELD is a part of Brookfield Township, Linn county, Mo., and 
is on a stream know as Yellow creek, at-a point 104 miles west of Han- 
nibal and 26 miles east of Chillicothe. The Hannibal and St. Joseph, 





and the Burlington and Southwestern railroads pass through it. It is a 
very thriving place and has a population of perhaps 7,000. An exce! 
lent quality of bituminous coal is mined in its immediate vicinity. 





AN order for the voluntary dissolution of the Brockport (N. Y.) Elec 
tric Company has been issued by the proper legal authority, and Mr. J. 
D. Burns was appointed receiver. Lack of remunerative business was 
the cause of the failure. 





AT the annual meeting of the Citizens Gas Company, of Willimantic, 
Conn., the summary of the business done was satisfactory to the share- 
holders. A 3 per cent. dividend was declared, and the following offi- 
cers were chosen : President, General E. 8. Boss ; Secretary and Treas- 
urer, O. H. K. Risley; Superintendent, General Manager and Purchas- 
ing Agent, Edwin Evans. 





THE report of Mr. William C. Adams, Superintendent of the Rich 
mond (Va.) municipal gas works, for the month of November, shows a 
make of 20,224,500 cubic feet. The make for the corresponding month 
in 1893 was 20,050,300 cubic feet. 





THE proprietors of the Coatesville (Pa.) Gas Company are having a 
discussion with the local authorities, which will likely be terminated in 
the courts. The cause of it all is the refusal of the Company to accept 
as legal and binding an ordinance passed some time ago by the Council 
to the effect that anyone ‘‘ who should, for any purpose whatever, tear 
up the macadamized streets of the borough,”’ should be called upon to 
pay a fine of $1 per day, ‘‘ until the surface of the street disturbed had 
beén restored to its original condition.’ The Company claims that it 
is permitted by its charter to open the surface of any street, without any 
restraint save that the work of repair shall be completed within a rea- 
sonable time. 


WE understand that the Hollidaysburg (Pa.) works have changed 
hands again. Mr. J. E. Shatzer, the former Superintendent, has ac- 
cepted a position to manage an electric street railway system at Potts- 
ville, Pa. 


THe death of Mr. Spofford P. Thomas, of Ellsworth, Me., which 
»ecurred on the 3d inst., marked the demsie of a man who for 50 years 
or more was a prominent figure in the business interests of that place. 
When the Ellsworth Gas Company was incorporated, and on the com- 
pletion of its works (about 1870), he was appointed Superintendent there- 
of, which position he held until the enterprise was amalgamated with 
the local electric lighting concern, the proprietors of the latter furnish- 
ing the money for the purchase, and consequently dictating the policy 
to be pursued. He was in his 79th year. Interment was made in Wood- 
bine Cemetery, Past-Master John B. Redman, of Lygonia Lodge, of 
which body deceased had been a prominent member, conducting the 
funeral services. 


WE are indebted to ‘‘Observer” for the following: ‘*The members 
of the Massachusetts Board of Gas and Electric Light Commissioners 
are kept very busy these days. Almost every day they have hearings 
on petitions and appeals from various parts of the Commonwealth. 
Chairman Barker and his colleagues find their time quite taken up by 
investigations connected with the business of the Commission which has 
been imposed by statutory regulations. On the 5th inst. the Commis- 
siofers were at Rockport all day, listening to the appeal of the Glouces- 
ter Electric Company from the action of the Selectmen allowing the 
Rotkport Electric Light, Heat and Power Company to come into the 
field asa rival. It was an unusually important case, involving many 
intricate questions of law. "On Thursday, the 6th inst., the Commis- 
sioners went to Wakefield and gave a hearing on the petition from the 
Municipal Light Board, asking approval by the Commission of the prices 
which have been fixed by the Municipal Board for the lights sold by the 
to On the same day the Board granted permission to the Milford 
Electric Light Company to issue bonds in the sum of $24,500 ; and on 
the following day a hearing was given on the application of the Gardi 
ner Gas, Fuel and Light Company for leave to issue new stock. On 
Tuesday, the 11th inst., a hearing was had on the application of the 
Attleboro Electric Light Company for permission to issue new stock. 
On Thursday morning, the 13th inst., they heard the arguments on the 
petition of the Edison Company, of Fall River, for permission to in 
crease its capital; and on the afternoon of the same day the petition of 
the Northampton Electric Light Company for a similar permission was 
taken under advisement. On December 17th the Commission will hear 
argument on the petition of the Natick Electric Company for permission 
to issue $250,000 stock and bonds. On the 18th it is on the cards that 
the hearing on the application of the Brookline Gas Company for pe: 
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mission to increase its capital stock will be continued. All of which 
goes to show that the Commissioners are earning every cent of the de- 
cidedly meager salaries paid to them under the provisions of the act.” 





[HE offices of the American Instititute of Electrical Engineers, which 
have been at 12 West 31st street, since May, 1890, have been removed to 
rooms 1009 and 1010 Havemeyer Building, 26 Cortlandt street, New 
York. The open hours are from 9 A.M. to 5 P.M., and the Institute’s 
clever Secretary, Mr. Ralph W. Pope, will usually be on hand to greet 
the visitors. The meetings of the Institute will be continued at the 31st 
street house until further notice. 





Ir is said that a Company to supply gas to therresidents of Waterville, 
Maine, is about to be farmed. This place, which is on the west bank of 
the Kennebec river, can be reached by the Maine Central Railroad, and 
is 18 miles north by east of Augusta and 80 miles north-northeast of 
Portland. It is the seat of Colby University (formerly known as Water- 
ville College), and is peculiarly well situated asa manufacturing center, 
several falls (the most notable of which is Ticonic Falls) affording 
ample, reliable and cheap power. The Kennebec river is navigable to 
Waterville, and the township has a population of about 6,000. 





THE plant and franchises of the Capital City Railway and Lighting 
Company, of Baton Rouge, La., are to be sold at auction on an execu- 
tion of judgment obtained by the Bank of Baton Rouge, the holder of 
certain mortgage notes, 


IN this issue the P. H. & F. M. Roots Company, of Connersville, Ind., 
illustrate in their standing advertisement an improved gas exhauster, of 
recent design and construction. The cut clearly explains this new 
machine, and from appearances the apparatus seems to bear out the 
manufacturers’ claim that it is a decided step in advance of all their past 
efforts. On all of the improvements shown the proprietors have secured 
letters patent. The stuffing box is so arranged that new packing 
can be inserted at any time while the machine is in operation—the ‘‘fol- 
lower,” is split, thus making the operation of renewing the packing 
very simple. The journal box which the Company use in their new 
exhausters, according to their claim, is superior to anything of the kind 
ever before used. The bearings are sectional and are so arranged 
that the alignment of the machine can be kept perfect during its entire 
lifetime. This is certainly a very valuable improvement in such ma- 
chines—in fact, the Company claim it to be the only perfect bearing 
for rotary blowers or exhausters. The Company have also designed a 
new steam regulating valve for their gas governor, and now assert 
they build the most perfect governor on the market. In view of the 35 
years’ experience of the Roots’ Company, their statements that these 
improvements are in advance of all their past efforts carry a great deal 
of weight. 








THE South Framingham (Mass.) Gas, Fuel and Power Company, re 
ports that it is placing a great many Welsbuch burners. 





THE regular meeting of the Board of Supervisors cf Poughkeepsie, 
N. Y., was opened ‘‘ with prayer” by the Reverend Wayland Spauld- 
ing on the 6th inst., and it was thereafter suggested by Mr. Frank B. 
Lown, who was present to make a statement on behalf of the Pough- 
keepsie Gas Light Company, that the prayer should have been directed 
towards asking forgiveness for certain Supervisors who had asserted 
that the Gas Company had been receiving extortionate prices for the 
gas supplied unde? contract for the lighting of the Court House and 
the Jail. The following table shows that in, 1894 the public lighting of 
the named buildings was carried on at a lower cost than any similar 
lighting was performed in the State : 


Year. Gas Used Cu, Ft. Contraet Price. Net Price per M. 
|, eee ae eS 230,000 $325 $1.41 
TO k cece aiwey sony Came 316,800 325 1.02 
De EEE Pe pee 319,200 500 1.56 
WON haa cotekal sda 466,200 500 1.07 





THE Burns motion, in the local Council of Toronto, to provide for an 
election in January next as to whether the city should engage in elec- 
tric lighting on public and private account, was negatived on final 


vote, 





THE Bath (Maine) Gas and Electric Company proposes to add to its 
clectrie equipment, for the purpose of engaging in the supply of 
electric currents for power purposes. 





SUPERINTENDENT BEERS, of the Nanticoke (Pa.) Gas Company says 
‘at the plant recently completed at that point is satisfactory in every 
respect. The work of piping the houses is going on steadily. 


THE people interested in the electric lighting supply of Denver, Col- 
orado, would like to join forces with the Denver Gas Company, but 
the proprietors of the latter are not disposed to look with favor on the 
scheme. The Gas Company reports a gain in output for the year 
amounting to 9.8 per cent. 





THE Pintsch system plant at Houston, Texas, will be completed by 
February first. 





Mr. J. B. Crockett and Mr. J. B. Grimwald recently escorted the 
chemistry class of the San Francisco Girls’ High School (they had 
about fifty maidens to look after) through the San Francisco Com- 
pany’s manufacturing plant. It is needless to add that ‘‘ the girls” had 
things their own way, saw everything there was to be seen, were told 
everything there was to tell, and were asked to call again. 





THE Knox Gas and Electric Company, of Rockland, Me., has been 
awarded the contract for the public lighting of Rockland and Thomas- 
ton, by means of 1,200-candle power ares, the agreement to run for five 
years, a moon table of 300 nights per annum to be followed, and the 
cost is to be $100 per lamp per year. When the Knox Company took 
over the gas and electric lighting supply of Rockland and Thomaston 
one very doubtful asset was the public lighting contract just terminated, 
and we think it was a doubtful asset from the fact that the rate paid by 
the city was only $69 per lamp per annum. To the credit of the Com- 
pany, however, be it said, the contract was kept to the letter. 





Mr. ALBERT ROSENTHAL is overlooking, for the New York and East 
River Gas Company, the mainlaying that is being pushed with such ce- 
lerity by that alert contractor, Mr. W. J. Murray. 





In our mention last week of the experiment in outdoor lighting, by 
means of the Welsbach incandescent burner, that is being conducted by 
the proprietors of the New York, Rutherford and Suburban Gas Com- 
pany, we suggested that the price received per lamp ($36) per annum 
was rather excessive. We forgot, however, that each lantern carries 
two burners, which shows the price to be remarkably low. 





Tue Board of Aldermen of Long Island City, N. Y., have awarded a 
contract for the entire public lighting of that place by electricity to the 
Electric Illuminating and Power Company. The Company agreed to 
maintain 300 or more arcs, on the basis of a 1-year contract, at the rate 
of $164.29 per lamp per annum; but if a contract were awarded for five 
years the rate was to be $144.18. Wedo not know which proposition 
was accepted, but as said before, the Electric Company will carry on 
the service for at least a year from January Ist, 1895. The lighting is 
now carried on by means of a mixed system of gas lamps and ares, the 
New York and East River Gas Company maintaining about 1,500 of the 
former, equipped with 4-foot burners, for which it was paid the decided- 


ly steep price of $33 each per annum. The current for the electric 
lighting under the new contract will likely be furnished by the Stein- 
way Railway Company, which operates a trolley road in Long Island 
City. The bid of the New York and East River Company for the lighting 
was $27 per lamp per annum. 





THE gas and electric lighting interests of Santa Cruz, Cal., have been 
consolidated, the proprietors of the Gas Company dictating the terms. 





Tue bill passed by the lower house in the last session of Congress, 
known as House Bill No. 4279, which seeks to put the price of gas in the 
District of Columbia at $1 per 1,000, is now on the calendar of the ap- 
propriate Senate Committee, and some people in the know assert there 
is great likelihood of its enactment. .The bill provides that after its pas- 
sage the price of illuminating gas furnished to all consumers in the Dis- 
trict shall not exceed $1 per 1,000 feet, it being provided that if consum- 
ers other than the Government shall not pay their gas bills within ten 
days upon presentation the Company collect at the rate of $1.25. The 
act of June 23, 1874, is amended to require the Gas Light Company to 
maintain its product at the equivalent of 22 candles and provides a 


penalty of $100 for each day on which there may be proved violation of 
this provision. The bill also makes provision for an extra clerk at $1,000 
in the office of the Commissioners and an extra inspector of lamps at 
$900 to carry out the’provisions of the act. 





THe Worcester (Mass.) Gas Light Company reports an output of 20 
million cubic feet during the month of November. 





Tue Consolidated Gas and Electric Light Company, of Rye and Por; 
Chester, N. Y., has opened an office at Mamaroneck for the convenience 
of its customers in that section. Mr. Joseph D. Gunning is in charge 
of it. 
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The Market for Gas Securities. 


The market for city gas shares displayed un- 
wonted activity since last time of writing, the 
feature being Consolidated, which advanced on 
active trading to something over 130, which is 
ex-dividend of 2 per cent., payable since Satur- 
day last. On Friday the opening price was 129 
to 129}. The Company’s business is increasing, 
and the impression is further gaining ground 
that Governor-elect Morton is not at all unfav- 
orably inclined towards the gasindustry. Equi- 
table is strong, at 187 bid, and New ork and 
East River common is 264 bid. The meeting of 
this Company, set for the 11th inst., was ad- 
journed. Brooklyn shares show no change, 
unless it be that easier values are apparent ; 
meanwhile it can be taken for granted that gas 
matters over there are settled, although we may 
have to wait until June nah before the fea- 
tures of the scheme are disclosed. Chicago is 
strong, and we think it a certainty that the 
next dividend will be 1} per cent. nsumers, 
of Jersey City, is strong at 72 bid, and insiders 
say it will go to 90. Baltimore Consolidated is 
steady, at 664 to 67. Our advertising columns 
show the declaration of a regular quarterly 
dividend of 4 per cent. by the Welsbach Light 
Company, as also an extra of 4 per cent., both 
payable now. 








Gas Stocks. 


Quotations by Close & Nash, Brokers and 
Dealers in Gas Stocks, te 
35 Wau Sr., 


DeceMBer 17. 


New Yore City. 


SS nae. 
The following quotations are based on the par value of 


$100 per share. 468 
Capital. Par. Bid Askeo 

Consolidated..............$35,430,000 100 129 

i. VRE 220,000 — 100 
Equitable................... 4,000,000 100 187 

*¢ ~=6Bonds.,........ 1,000,000 
Metropolitan, Bonds.... 658,000 
Mutual 3,500,000 

oe 
Municipal, Bonds....... 750,000 

ee 160,000 
Richmond Oo., 8. L..... 348,650 

* Bonds......... 100,000 


Standard Gas Co-- 

Gas Co’s of Brooklyn. 
Brooklyn.......c0c000 oe 
GROG. secsccvcces Seesecee 

“ §. F. Bonds.... 
Equity Gas Light Co... 
Fulton Municipal....... 

a Bonds.... 

‘* Bonds (7’s)...... 
(0's)...... 

“ Bonds (5's) 
GRAN, ccacsncnkscnnn 4cccse 
oe MG, ecehctatone 
Williamsburgh ........... 
. Bonds... 





5,000,000 
5,000,000 


100 
100 84 
50 112 


2,000,000 25 120 
1,200,000 20° 60 
320,000 1000 
2,000,000 100 
1,000,000 
3,000,000 
300,000 
1,000,000 
368,000 


100 175 

103 
10 85 
100 
98 
100 160 


870,000 
70,000 — 
1,000,000 25 200 
700,000 1000 99 
1,000,000 50 175 
1,000,000 — 107 


Nut of Town Ges Companies. 
Bay State Gas Co.— 
De cisiiccinnnndiness 
Income Bonds..... 
Soston United Gas Co. — 
Js Series 8.F. Trust 7,000,000 1000 
a « 3,000,000 1000 
Buffalo Mutual, N. Y... 750,000 100 
¥ Bonds... 200,000 1000 
Chicago Gas Company. 25,000,000 100 
Chicago Gas Light. & 
Coke Co.—- 
G’t’}d Gold Bonds 
Consumers Gas Light 
Co., Jersey City...... 
| En oee 
Cincinnati G. & C. Co.. 
Consumers Toronto.... 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 
” Bonds..... 


5,000,000 50 
2,000,000 1000 


7,650,000 1000 93 


m = 
9 98 
202 204 
1844 187 
9) 100 
~ 
663 66g 
107 1074 


2,000,000 100 

600,000 1000 
7,000,000 100 
1,600,000 50 


11,000,000 100 
6,400,000 
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Geo. Shepard Page’s Sons, N. Y. City.... 


AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich .....sssceesssseee 879 


GAS METERS. 
John J. Griffin & Co., Phila., Pa 
American Meter Co., New York and Philadelphia... 
The Goodwin Meter Co., Philadelphia, Pa... 
Helme & McIihenny, Phila. Pa 


seeeeees 


Metric Metal Co., Erie, Paseccccccccccccvcccesscccccecscoeye 897 








GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Obio 
M. J. Drummond, New York City 
R. D. Wood & Co., Phiia., Pa 
Warren Foundry & Machine Co., New York City 
Donaldson Iron Co., Emaus, Pa 
Addyston Pipe and Steel Co , Cincimnati, O 
John Fox, New York City.....esessseee Gets Aes Segnseececes 897 


STEAM BLOWER FOR BURNING BREEZE, 
H. E. Parson, New York City 


GAS COALS. 
Penn Gas Coal Co., Phila., Pa............. pda apidaensees 
Perkins & Co., New York City ....... ereccees ans ea den coos. & 
Despard Gas Coal Co., Baltimore, Md 
Westmoreland Coal Company, Phila., Pa. 
CANNEL COALS. 

Perkins & Co., New York City.........ccccceeseeseeeececese 888 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky... 8»: 
GAS ENRICHERS. 

Standard Oil Co., New York City 
The Sun Oil Co., Pittsburgh, Pa 
W. H. Townsend, New York City ....cccccsccecccvevececes t 


COKE CRUSHER. 
C. M. Keller, Columbus, Ind..........-... Ptanecasieeseces 


AIR COMPRESSORS, 
Clayton Air Compressor Works, New York City ............ & 


COAL TAR PUMPS. 
Clayton Air Compressor Works, New York City..... 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn.... 


GAS GOVERNORS, 


Connelly Iron Sponge and Governor Co., New York City.. . 
Wilbraham Baker Blower Co., Phila., Pa 
Isbell-Porter Co., New York City.....sscsevse-ssceee 


GASHOLDER PAINT. 


The Government Waterproof Paint Co., Boston, Mass...... ‘ 
New York Marine Paint Co., Poughkeepsie, N. Y........... 8x6 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Company, New York City 
Continental Iron Works, Brooklyn, N. Y.............ssse0 84 


RETORTS AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J 

B. Kreischer & Sons, New York City....... Sbndetedddeavees 890 
Adam Weber, New York City 

Laclede Fire Brick Mfg. Co , St. Louis, Mo 

Borgner & O’Brien, Phila., Pa..............sseeee dane 890 
James Gardner, Jr., Pittsburgh, Pa................ esées 2. 0 
Henry Maurer & Son, New York City...... SAR USER SSE co. 890 
Baltimore Retort and Fire Brick Co., Baltimore, Md........ 890 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 8” 
Brooklyn Fire Brick Works, Brooklyn, N. Y...... 

F. Behrend, New York City.... ndbbheennadioee 7 88) 


CEMENTS. 


C. L. Gerould & Co., Mount Vernon, N. Y. 
F. Behrend, New York City.....ccsseccseccceccecceseeess- 


weeeeernne 


RSU 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y..... 


Moses G. Wilder, Phila., 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn 
STREET LAMPS. 


J. G. Miner, Morrisania New York City 
Bartlett Street Lamp Mfg. Co., New York City 


PURIFYING MATERIAL. 


Connelly Iron Sponge and Governor Oo., New York City... & 

Greenpoint Chemical Works, Brooklyn, N. Y 

Henry W. Douglas, Ann Arbor, Mich. 

Read, Holliday & Sons, Ltd., New York City.........sseseee ax 
EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind........ ghies 004 
Isbell-Porter Company, New York City..................+- Bos 
Wilbraham Baker Blower Co., Philadelphia, Pa 

Connelly Iron Sponge and Governor Co., New York City.... & 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y 

Chapman Valve Manufacturing Co., Boston, Mass...... 

RB. BD, Weak & Oni; Fabs Pies. s6c ce icsecccdvcidese eee 
Continental Iron Works, Brooklyn, N. Y¥ ; 
John Fox, New York City...... phibhicn deste few secede eapees 89: 
The P. H. & F. M. Roots Co., Connersville, Ind........+e++. 8°! 
Isbell-Porter Co., New York City see . 894 
The Western Gas Construction Co., Fort Wayne, Ind.. « B85 
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ELECTRICAL APPARATUS, 


Wr. HIGREY Wiltee, Wee Wo OF ccc. ccccccecccccccccccccecese 895 
GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa.......0-...sseeeseeee 864 


ENGINES AND BOILERS, 


The Hazelton Boiler Co., New York City.......0.0... o.... 880) 
PURIFIER SCREENS. 
John Cabot, New York City....... Oreeeccccccccccenccereees 891 
GAS STOVES. 

American Meter Co., New York and Philadelphia.......... 883 

The Goodwin Meter Co., Phila., Pa........ccecccs--seecece 898 

George M. Clark & Co., Chicago, IlS........seecee.....eees 881 

Maryland Meter and Manufacturing Co., Baltimore, Md.... 898 

The Schneider & Trenkamp Co., Cleveland, O.......... ... 880 

GAS FURNACES. 

Pennsylvania Gas Furnace Co., Buffalo, N. Y........s..000+ 881 
CHINA GAS KILNS. 

F. A. Wilke, Richmond, Ind....scccccccccccccccccccsccccccs 879 

GAS FLOW COMPUTERS, 

Wm. Cox, Stapletom, N.Fcccccccccccccccccccccccccccccecccs 896 
COIN WRAPPERS, 

Alvord & CO... DOGPOEE, MICE. cocccccccccccccccccccccccecoce 806 

PATENTS. 
H. B. Willson & Co., Washington, D. C.........cccecceceees 882 











WANTED, 


A Situation as Superintendent of a Gas 
orks 


By a sober, energetic young man. Can furnish best of refer- 
ences. Experienced in construction of gas and water works, 
and in the construction and operation of Gas, Water and Electric 
Light Plants. Competent in any or all of the different lines. also 
in office work. Would accept position as Assistant Supt. of large 
plant. No objection location. Address 

19-2 “OHIO,” care this Journal. 








Position Desired 


By a man 21 years of age, who has had considerable experience 
in the coal and water gas business. Can take meters, make con- 
nections, set meters, lay mains, put in services and stoves, and 
do any kind of work about a gas works. Best of references. 
1013-2 “B. R. D.,” care this Journal. 


WANTED, 


The Fort Dodge (Iowa) Gas, Electric Light and Power Company 
wish to purchase two 6 x8 ft. (or 8x8 ft.) 


CAST IRON PURIFYING BOXES, 


with at least 12-inch Seal. 
J. FRANK ANDRES, Genl. Mgr. 


WANTED TO PURCHASE, 
Several Cheap Gas Plants, 


in good towns of from 5,000 to 200,000 population. Address, 
with full particulars, 

THE AMERICAN INVESTMENT AND FINANCIAL CO, 
1019-1 33 Wall Street, New York. 


DIVIDEND NOTICE. 


OFFICE OF WELSBACH LIGHT COMPANY, | 
DREXEL BUILDING, PHILA., PA., Dec. 12, 1894. § 


The Directors have this day declared the regular quarterly div- 
idend of four (4) per cent., also an extra dividend of four (4) per 
cent. payable on Dec, 22, 1894, to stockholders of record at the 
close of business Dec. 15th. Checks will be mailed. 

1019-1 EDWARD C. LEE, Treasurer. 


David Leavitt Hough, 
19 W. 31st St., N. Y. City. 


investment Property Appraiser, Consulting 
and Contracting Engineer. 

Extensions to Existing Gas Plants and 
Initial Plants Designed. 

Bids obtained, checked and tabulated, ready 

‘or Board or Commtttee meetings. Work fol- 


‘owed at the Shops to secure Proper Attention 
and Speed, and Inspected: during Erection: 





1019-1 
































POSITION WANTED 


As Superintendent of Gas Works. 


Twenty years’ experience in every branch of the business—man- | 
ufacturing, construction, mechanical and clerical Have made | 
the stove trade a specialty the past five years. Can also manage | 
Electric Plant. Best of references as to ability from former and 

present employers, and well-known gas engineers. Best of | 


reasons for a change. Ad 
1018-4 “M. L. S.,” care this Journal. | 





MANUFACTURERS’ ACENCY. | 


A salesman and general office man of 25 years’ experience, en- 
ergetic, capable and reliable, and accustomed to handling | 
specialties, desires to represent a manufacturer from Jan. 1st. 
Either wrought iron pipe, or supplies for gas, steam, water, | 
and oil; or a line of gas cookers and heaters, oil stoves, etc. | 
Large acquaintance among jobbers, retailers and consumers. 
Al references. Address, “ L. S.,”’ care this Journal. | 




















Purifying Boxes For Sale. 


For sale, cheap, 


TWO BOXES, 


10x 14x33, 16-in. connections and Center Seal for four boxes com- 

plete. All in first-class condition, and can be delivered imme- | 

diately. For particulars address THE EAST RIVER GAS CO., | 
1012-tf Long Island City, N. Y. 





T. G. LANSDEN, 
Consulting and Contracting Gas Engineer. 


Estimates, Plans and Specifications for New Works (Coal 
or Water Gas), and for Extensions or Alterations. 


Security Bldg. (Room 206), St. Louis, Mo. 














Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. ( 


ALL SIZES ] | 
AND SHAPES. 












D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 


MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 

I am now making MERCURY PRESSURE GOvV- 

ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
| details of design and workmanship which has established the 

reputation of WILDER’S VOLUMETRIC GOV- 
| ERNORS will be given to the new line. They have been 

thoroughly tested in many places during the past year, and have 
| given entire satisfaction. The price is very low, and but for a 
| complete system of machinery adapted to this work, it would be 

impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
| quality. 
















NO EXTRA LABOR OR 
OPERATING EX- 

















INTE 

















RESTING TO GAS MANUFACTURERS! | 


The 
Wilke Ghina Kiln. 
For Firing Decorated China 
with Illuminating Gas. 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD'S — 
COLUMBIAN EXPOSITION. 


Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 


Guaranteed to fire China sue- 
cessfully, and without any dis- 
coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 
Kiln sold by which any amateur can 
fire it without any previous knowledge 
of this branch of the work. Send for 
descriptive circular. Address 

F. A. WILKE, 

Richmond, Ind. 
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THE HAZELTON OR PORCUPINE BOILER. 


Is Superior to All Others in 
Economy, Safety, Durability, 
Efficiency, Capacity, 
Quality of Steam Produced, 
Combustion of Fuel, 
Accessibility for Internal and 
External Inspection™Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. 
CORRESPONDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East {3th Street, New York, U.S. A. 


Cable Address, “ PAILA,” New York. 
Long Distance Telephone, 1229--18th St., New York. 














F. BEHREND. 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin ‘‘Anchor” & “Eagle” Brand Portland Cement 
10 & {2 Old Slip, New York. 


Read, Holliday & Sons, Ltd 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 











Analysis, Samples and Particulars on Applic:- 





tion. 





Not Connected with any other Concern in the U.S. 


_RIR GOMPRESSORS | 
THE CHEMISTRY OF ILLUMINATING GAS, “src tmntssstorscr 


i COAL TAR PUMPSFPS. 
By NORTON H. HUMPHRYS. Price, $2.40. nutter Clit 


Orders may be sent to CLAYTON AIR COMPRESSOR WORKS, 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 

















RELIABLE === 


} 


Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 


Twelve new Heaters of beautiful design and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 
brass plated Stovee OUR NEW BRILLIANT RELIABLE No. 840 
is by far the most beautiful Cylinder Stove ever offered the public. 


SEND FOR 1895 CATALOGUE. 


> The Schneider & Trenkamp Co., 


Sole Manufacturers, 
Cleveland, Onio. 
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J EWEL GAS RADIATORS. 







, iG) pe Se. 
A CLS ICE NOR I Ce eae eat 
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The Perfect Room Heaters. 


If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 





One Continuous Tube 


Central Draught Tubes. 


y \< 
Mea), YS 


Enameled. 





Instead of a Single Tube Construction. 
This gives greater burner capacity. 


This permits chimney connection, 
without extra cost in fuel. 


All Parts Near Burners are Cast Iron. 
All Outside Upper Tube Casings are 


—SEND FOR -CATALOG.— 


GEORGE M. CLARK & COMPANY, Makers, 149. 16 Sapte Sh Chicago. 








DO YOU BURN GAS? 











For- 


Natural Gas, 


Practical service has demonstrated 
its Economy and Efficiency. 

Perfect Combtistion. 

No Condensation. 


Manufactured Fuel Gas, 
Illuminating Gas. 


No Moisture. 


No Odor. 





Halls, Offices, Theaters. 








Price List: 








For Dwelling Houses, Ghurches, Schools, 


NO 20, $707 > Mo. 24, $80; No. 28; $90; No. 32, $100. 


PENNSYLVANIA GAS FURNACE CO., 


Bue ATO, IN. XY. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. 





Mt (ik 


BURR K. FIELD. Vice-President. FRANK L. 








. WILCOX Treasurer. 


GEO. H. SAGE, Secretary. 


”% BERLIN IRON BRIDGE CoO. 


The above illustration is taken from a photograph, and shows the Machine Room of the New Bedford Gas Co., at New Bedford, Mass. The 


Roof on this building was furnished by us. 


The building is 32 feet in width by 50 feet in length, the Roof being made 
entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. 


The room is ven- 


tilated by 4 wrought iron ventilator extending the full length of the building, with corrugated 
shutters on each side opening and closing by cords from the floor. 





Write for Illustrated Catalogue. 





Office and Works, No. & Railroad Avenue, East Berlin, Conn. 








ALex. C. HumMPHRErsS, M.E., 
MANHATTAN LIFE BUILDING, 
(64 Broapwar,) 

NEW YORK. 


CABLE ADDRESS, 
LONDON & NEW YORK, 
oe 
HUMGLAS."* 


ARTHUR G. GLASGOW, M.E., 
9 vicTroria ST., 
LONDON, S. W., 

ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 


GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








we 


od ‘rade-¥ ights 
stored. ener Se = — = 
Rees tchatre Gar te fee not Woes 
hitea' S20 page. Las 
“WASHINGTON, D.c. 


To Gas Companies. 
We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 
Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 
oOo. A. G@EF ROR ADH, 
248 N. Sth St., Phila., Pa. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 





Laboratory, 127 Pear! (SO Beaver) St. N. ¥. 


> 
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175 
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AMERICAN METER C0. 









Day or WEEK. 


Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 
Tue. 
Wed. 


Fri. 
Sat. 
Sun. 
Mon. 
Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 
Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 
Tue. 
Wed. 
Thu. 


ESTABLISHED 1834, 


CHICAGO, 


INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


ST. LOUIS, 
SAN FRANCISCO. 





Table No. 1. 
FOLLOWING THE 
) 


MOON. Aut NieutT 

LIGHTING. 

& Light. Extinguish. Light. — 
—~ P.M. | A.M. 
1; 9.10 pw 6.20 AM) 4.50 | 6.30 
2|10.10 6.20 4.30 | 6.30 
3\11.10 FQ) 6.20 4.30 | 6.30 
4|12.10 Am) 6.20 4.30 | 6.30 
5} 1.20 6.20 4.30 | 6.30 
6| 2.30 6.20 4.30 | 6.30 
7| 3.50 6.20 4.30 | 6.30 
| 8| 5.00 6.20 | 4.40 | 6.30 
| 9 Nol. |NoL. 4.40 | 6.30 








11|No L. No L. 4.40 | 6.30 
12! 5.30PM) 7.40 PM) 4.40 | 6.30 
13 5.30 =| 9.00 4.40 | 6.30 
}14| 5.30 |10.20 4.40 | 6.30 
\15| 5.30 = |11.30 4.50 | 6.25 
16/ 5.30 {12.40 | 4.50 | 6.25 
17| 5.30 LQ) 1.50 AM) 4.50 | 6.25 
18| 5.30 | 3.00 4.50 | 6.25 
19| 5.30 4.10 4.50 | 6.25 
20| 5.40 | 5.20 4.50 | 6.25 
21| 5.40 6.10 4.50 | 6.25 
2215.40 | 6.10 5.00 | 6.25 
23| 5.40 | 6.10 5.00 | 6.25 | 
24/ 5.40 | 6.10 5.00 | 6.25 ' 
25| 5.40 NM! 6.10 5.00 | 6.25 
26| 5.40 | 6.10 | 5.00| 6.25 
2715.40 | 6.10 || 5.00/ 6.25 
28| 5.40 | 6.10 | 5.00} 6.25 
29) 5.40 | 6.10 5.05 | 6.15 
30| 9.00 6.10 5.05 | 6.15 
'31/10.00 


| 6.10 5.05 | 6.15 


PUBLIC LIGHTING TABLE. 


JANUARY, 1895. 


Table No. 2. 
NEW YORK 
CITY. 


Thu. |10\|Nol.rmNoL. || 4.40 | 6.30 


TOTAL HOURS LIGHT 


DURING 1895. 








































































April 
May. 
June 

July . 


January .... 
February... 
March..... 


eeeee 


August ... 
September ..165.10 
October... .186.10 
November.. 204.10 
December. . 219.30 





By Table No. 1. 


Hrs. Min. 


237 
196.40 
195.50 
165.30 
153.40 
. 138.20 
> ious 146.30 
152.50 


00 





Total, yr. .2161.20 


ING 
os \N 
— a 
By Table No. 2. 
Tirs. Min. GBH 
January. ...423.20 
February. ..355.25 
March.....355.35 
April Ricwe en 298.50 4 
May .......264.50 
JUNO... . <2aeae 
July.......243.450 Hy 
August .... 280.25 


September. .3: 
October .. ..: 
November .. 
December. . 4: 


Total, yr...: 



































3987.45 
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ROOTS’ 
GAS EXHAUSTERS. 


We take pleasure in illustrating herewith our latest improved 


Gas Exhauster. 
It is without question the most perfect Exhauster ever 


constructed. 
































Inquiries . + oe | Send 
Cheerfully | =: a. ta | for 


Answered. | : ee ‘4g | Catalogue. 




















all 


BYE=PASS a» GAS VALVES. 


Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 


S. S. TOWNSEND, Ger. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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: THE UNITED 
GAS IMPROVEMENT CO.. 


DREXEL BUILDING, PHILA, PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard *‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to- Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








es 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS Construction co. 


oe 
we we we tee we 


Fort Wayne, IND. 


Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 





PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 


New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 








Tee 


LUDLOW VALVE MFG. CO., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 3 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 





NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEN. 


= 
Pen i 
yf ~ 2 oil 


—— 








— 
Pr sn Bi tag OF _ 


PAINT “w=: Holders 


And all Ironwork about Gas Works. 
POU CHEB Persig, N. WY. 


GASHOLDER PAINT. 


Usc Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING C0, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bit. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. - New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 
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NATIONAL Gass» WaTER Co. 


218 La Salle St., Chicago, Ill. 











IRWIN REW, President and Treasurer. E. E. MORRELL, Vice-President and Engineer. YN. A. McCLARY, Secretary ‘and General Manager. 





Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE 9° SOLE OWNER OF THE 
REW APPARATUS, | MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS I | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE 1 FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. ° AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as " 
“TRON SPONGE.” “‘ ftF om 


substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0. No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNT OOH GAS GOVERNOR, ‘rvenpsint chemical wors 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


ee DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


W a ¢ Is a superior natural Hydrated Oxide of Iron. 
ilbraham Gas E=zhaus ers, Will give a higher purification per bushel than 

F any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 


BAKER ROTARY PRESSURE BLOWERS, a saving in freight, leaving the consumer to 

furnish the diluent at a nominal cost. It is now 

used by the largest gas companies in the West. 

And Rotary Piston. = a. aired ay bay, ou eaten 
Supt.Ann Arbor 

Catalogues and Prices on Application. | HW. Douglas ( Gas company ) ANN Arbor, Mich. 
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no>rmms PRRAEKINS & CO., 


F. SEAVERNS. 


228 & 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Coal, and the 


Old Kentucky Shale, tor enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 
Single carloads or more .2livered at any required point in the United States or Canada. 





ba 





SCciIiENTIEIC BOOoOES. 





InG@’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomMas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W.J.Drspin. $3. 


we 


TRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


* 54 


COAL; ITS HISTORY AND USE. by Proy. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 





THE MANAGEMENT OF SMALL GAS WORKS, by ©. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Buea. $1.40, 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Kaition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMEROCEAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAY¥ 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Moony. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VicToR Von RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50; 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, 





FUEL AND ITS APPLICATIONS. $7.50. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE. ON MASONRY CONSIRUCTION. BARKER. $5 


GAS ENGINEER'S LABORATORY HANDBOOK, by JoHN 
HORNBY, F I C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


THE SLEMENTS OF ELECTRIC LIGHTING, Including Elec 
. tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Sr D. SaLomons. $1.50. 
D¥N. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by ( 
FoRBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. HospP! 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upor 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS, GAS COALS. 





The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, » ©  Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = _ Locust Point, Baltimore, Md. 
OFFICE, = o - 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


ENRICH YOUR GAS 


AGENTS, 





"BEAR GREEK” CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTAB 
COKE CRUSHER. 


a Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 








Columbus, Ind. 
Correspondence Soiicited. 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published 


Three Vois. Bound, $30. 
A. M. CALLENDER & CO., 32 Pine Street, New York. 


oamnetntt 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Oils and Crude 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City. 




















—— Pee -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =": Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 


2093 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmuND H. McCuLrI ouGn, Prest. CuHas. F. GODSHALL, Treas. H. C. ADAms, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB®), N. Y. 


Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gus- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO., 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 











Troledo, O., and Pittshbhurehn, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. _ 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS or 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHAS. E. GREGORY, V.-Prest. Davin R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 3G Van Dyke St., Brooklyn, N.Y. 





LACLEDE FIRE BRICK MFG. CO.,; 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 








ORL BORGWER 


23° S7, ABOVE AACE PYULALA.SA LSA. 


Fire Brick 
AND 


-CLtay RETORTS#: 




















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sis, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St.,.N. Y 


Clay Gas Ketorts, 
BENCH SETTINGS, 


Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast. furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 

In Casks, 400 t 900 pounds t 5 cents 

n Casks, 0 pounds, at 5 cen r pound. 

In Kegs, 100 to 200 ee. 6 we per po 

In Kegs less than 100 “ sot ilies: * 


Cc. L. GHROULD & CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ils. 

















Parker-Russell 
Mining and Mfg. Go., 


_ CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 


THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AUGUST LAMBLA, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Bed and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
23 to 30 imches) Baker Oven Tiles 
123x13x23 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 





Sele Agents the New England States 








‘ yt eatis Cc al 'e- In Three Volumes. Price per Vol., $10. 
S r & on oO ? as. Sold either by Volume or in Sets. 
text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac: 


ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A, M, OALLENDER & (O., 82 Pine Street, N. ¥. City. 


and of Gas Cooking and Heating Appliances, 
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FRED. BREDEL, 6. ., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatus. x 


No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for Iron Sponge or Oxide of Iron. — 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, 





Most Durable, Most Easily Repaired. 





f= 


AAO NAN 
306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 





BRISTOL’S 
RECORDING 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure, 








- Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World’s 
Columbian Exposition. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 











The Cas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 











FLEMMING’S 
GeneratorGas Furnace 
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Materials furnished and Benches erected by 


JH. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D: FLEMMING, Jersey City, N.J. 














AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C), 
39 Pine Street, Ne ¥ 








The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


Bartlett Street Lamp Mfé. Co. 


sk Lams 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Ofiice and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 











momen rs 





FOR IMPROVING BAD DRAUGHT IN 


FOR CLEANING 





Parson’s Steam Blower, 


BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


BOL, ER TUBES, — 


These devices are-all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN. STEAM BLOWER COMPANY 


H. E. PARSON, Supt... 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. Co. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 














Single, Double and Triple- y= = ‘ Tubular, Pipe and Sinuous 
Lift WY. Dy Friction 


Gasholders eee =| )6=—s« Condensers 


of any Capacity. ‘ =) of all Sizes. 








Steel Tanks ! aS i ,| Iron Roof Frames 
for Gasholders. | Siar). and Floors. 








PURIFYING BOXES, CENTER SEAL eM) BENCH WORK, REVERSIBLE LIME 
OR VALVE CONNECTIONS, SSS | TRAYS. 








SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— aLso — 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap,' we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to.make the change, as the work can be-done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
EF'ORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 
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Scrubbers, 











Bench Castings. 


OIL STORAGE TANKS. 











Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Coal Tar Genealogical Tree 


MR. T. VINER CLARESE, of London, Hme., 


Having compiled a novel Chart or Map illustrating the.various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on-Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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Millville, N. J. R bD \ A ‘OC OD ‘“ CO ENGINEERS, 
Poundri-s and Works; 4 Florence ee IRON FOUNDERS, 
Camden, ‘“ s a s MACHINISTS 


nnvuanndt ae 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! cas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 












SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 





















(PATENTED) . CUTLER’S 
PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. FOR CAS HOLDER CUPS. 







THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. | HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, pele York * weit Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N,. Y. TO GREENPOINT. 




































BUILDERS OF 


Gras Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic’Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“‘D” Retorts. 


THE MANAGEMENT OF SMALL GAS. WORKS 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No 82 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


A, eRe i “SS 
eae, was oe aa . H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
Ws Fi D> WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 
‘a t 
| | ® THE STACEY MANUFACTURING CO 
SS : } ‘ a 
“ih i ; ‘<a. KY 
[Kass 














Established i851. 
as Le 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


PPh ee 
SSMS 


2 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


THE WALKER TAR * CARBONIG ACID EXTRACTOR. 


More than 83OO in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won’t. 


GEORGE SHEPARD PAGE'S SONS, 


Metetete terete te 



























































ct hecidhinentiet _ dein N. f. Sole Agents. 69 Wall Street, New York. 
GEORGE R. ROWLAND, H. C. SLANEY, | JOSEPH P. GILL, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer, Tas Fir. pinecr 


Drawings, Specifications and Estimates furnished for the con 466 Sixth Street, Brooklyn, N. Y. 
struction of new works or alteration of old works. Special 


GAS ENGINEER, 


59 Liberty St, (Room 31), N. Y. City. 


| Plans, Estimates and Specifications furnished 
attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New for new works, Coal or Water Gas, and 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. for alterations and extensious. 


WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
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fi’ eae s ©Office, No. 39 Laurel Street, Philadelphia, Pa. 
oad ae | : BUILDERS OF 
q od x | f === (Gasholders poorest 
aS " 

. oa 


E Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 











Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


SELLER’S CEMENT. Plans, Specifications and Estimates furnished for the Construction of New or the Alteration of Old Works. 








ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn 
The Gas Engineer’s Laboratory Handbook. 


BY JOHN HORNBY, F.1.C. Price, $2.50. 
A. M. CALLENDER & CO., + - £=No. 32 Pine Street, New York City. 








JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 











° any pressure is at once seen. 
any diameter is at once found. 


tions, may be immediately found. 


Where it can be seen and proved : 














Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
, 4 yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

COMPUTER. ae 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 


4. Any suitable combination of the different factors of any problem, under all possible condi- 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


(;as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








JOHN Fox, 


160 Broadway, N. Y. 


‘TASTIRON GASSWATERPIPE 





SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etc., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 





Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


V CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Office, Corbin Building, 192 Broadway, N. Y. 


GEORGE ORMROD, Mangr. & Treas.. Emaus, 
JOHN DONALDSON, Prest , Date Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 











THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


Pree. 





Purifiers, Condensers, Scrubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








N. Y. AGENCY, 


Bartlett Lamp Mfg. Co., 


40 College Place, 
New York City. 


pEEeeeel 


Telephone, 1125 Courtlandt. 
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Special 


METRIG METAL CO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 





Agts.. MCELWAINE-RICHARDS CO., 62.4,64 W, Maryland §t,, Indianapolis, Ind 


ee ERE eEBEPEPELETTEET.. « 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 








REPAIRING METERS OF ALL MAKES. Gap a 
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NATHANIEL TUES, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


Establishea1mi9, ~eSt aud Experimental Meters, Pressure Registers, Pressure Gauges 


With the best frcilities for | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is 2nabl 


cad amta clade = Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


BHistablished 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and f}ry fas Meters, 


STATION METERS, METER PROVERS, 
ASPHRIMANTAL METERS, SHOW OR GLAZED METERS 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METFRS OF ALI. SIZFS. CORRESPONDENCE SOLICITED. 








 ] 








THE GOODWIN METER CO. 


1012-1018 Filbert Street, Philadelphia, Pa. 


GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 
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GAS METERS. GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


ae ntwiinwtarion: GAS STOVES. ; pereotrtt 
> 7 y 25 & 127 S. Clinton Street, Chicago. 
St. q ‘ SUGG’S “STANDARD” ARGAND BURNERS, 
512 Lap ge tpt t ston ¥ SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arc 2 s., Phila. 


Wet Meters, with Lizar’s “‘Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 








EAELME & MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Senter Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers 


D. McDONALD & CO., 


Established 1854. 





_ 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Lad. 


269 Front Street, East, - -. Toronto, Canada. 


ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Catalogues, Plans and Estimates Furnished upon Application. 








, 








LOWE WATER GAS APPARATUS, MERRIFIELD WESTCOTT-PEARSON SETIING. 
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The Adveftisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


S2 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


S\\ STATION METERS, 
te) J CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 
Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive rrenerennnt Meter. 























This Meter is an un- 


















































. ek I eke = . 
qualified success in 
DURABLE Great Britain. 
Its simplicity of con- 
. ACCURATE struction, and the 
positive character of 
RELIABLE e 
the service performed 
All Parts by it, have given it 
Interchangeable pre-eminence. 














Needs only the care given an ordinary. Meter. Saves MONEY, TIME and 
‘CONSUMERS, *Dispenses with “DEPOSITS” and increases OUTPUT. 


/ 






